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HYPERTHYROIDISM AND THIOURACIL * 


By M. VircintA PacMer, Baltimore, Maryland 







I. 





INTRODUCTION 










[In the past few years an extensive literature has evolved concerning 
goitrogens and the goitrogenous state. Some of the results are confusing 
and some are still of unknown significance, because our knowledge of thyroid 
physiology is incomplete and the concept of the pituitary-thyroid axis is not 
thoroughly understood. What causes the thyroid gland to function ab- 
normally, and what is affected by this abnormal function? How exclusive 
is the importance of the thyroid in Graves’ disease, and what is the im- 
portance of the pituitary-thyroid axis in relation to the adrenal glands, the 
hypothalamus and the autonomic nervous system, and also to such motivating 
influences as emotional stress, psychic trauma, and focal infection? 

The pathologist understands the histology of the normal thyroid gland 
and recognizes the characteristics of the toxic gland, as well as its return to 
a normal appearance after treatment with iodine, but the clinician is at a 
loss to explain the mechanism of the action of iodine or to give a satisfactory 
explanation in cases in which the gland shows partial involution to normal— 
1.e., poor response to iodine—or becomes iodine refractory when operation 

















is delayed. 

Probably one reason why our knowledge of thyroid physiology is still 
inadequate is the general tendency to attach an undue amount of importance 
to the thyroid and to neglect the equally, if not more, important aspects of 
extrathyroidal motivation and the pathological functioning of associated 
endocrine glands, such as the adrenals, pancreas, gonads, parathyroids, and 
pituitary. It would be of great clinical import to be able to explain and 
to treat satisfactorily such puzzling problems as recurrent postoperative 
hyperthyroidism, exophthalmos with and without hyperthyroidism, and 
states of self-limited hyperthyroidism. It is generally admitted that opera- 
tion is not the final answer, but until recently no better therapy was 











* Received for publication May 24, 1944. 
from the Department of Medicine, University Hospital, Baltimore. 
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available. Deep roentgen-ray therapy gives disappointing results and ot! 
. os "y . 
measures have been even less successful. Some cases have escaped requiring 


thyroidectomy because a responsible focus of infection has been found and 


removed, but such cases are few and the risk of operation in an uncontrolled 


thyroid state is grave. Some few cases have been successfully tided o 
one or more exacerbative phases, but though Graves’ disease is cyclic 
remittent, such successful management is infrequent. 

The study of goitrogens is rewarding for the light it may throw on al 
normal thyroid function and also because it seems to offer therapeu 
avenues of approach which, though not completely paved, are neverth« 





usable. 

Following the observations of the MacKenzies* on rats treated w 
sulfaguanidine and the work of Richter and Clisby ** on thiourea compou 
Astwood * tested the goitrogenous effect of a large number of sulfonamides 
and derivatives of thiourea. He found 2-thiouracil to be the most act 
compound and used it in the treatment of three patients suffering from thy: 
toxicosis. Williams and Bissell ** have reported a series of nine unsele 
cases of thyrotoxicosis which were treated with this substance. 

During the 10 months preceding this report a group of patients at 
University Hospital was under treatment with thiouracil.* At the 
of this report 50 cases were under observation, 22 of whom had received t! 
drug for a minimum of three months. Only six cases had received it for as 
long a period as nine months; hence this report is necessarily of a preliminary 


4 7 


nature.t However, it is felt that sufficient information is available to affor 
a preliminary estimation of the value of the drug, and also to justify 
presentation of selected case reports for the light that they may throw 
certain aspects of thyrotoxicosis. 


Il. MANAGEMENT OF CASES 


The 50 cases were unselected. No criteria were set up other 
that the patient must be definitely thyrotoxic and the basal metabolic rate 
must consistently exceed + 30 per cent. Five of the patients had had one or 
more partial thyroidectomies. The range in age was from 14 to 72 yea! 
Eighty per cent of the cases were women. The physical states included 





young thyrotoxie patients in good condition and persons suffering fro! 
long-standing severe thyrotoxicosis with extensive parenchymatous visceral 
damage. Of the 50 cases 22 had received previous treatment with iodii 
with rather unsatisfactory results; 28 cases had received no previous tr 
ment; three of the cases were pregnant; 21 were severe thyrocardiacs by 
clinical and laboratory standards. 

* The thiouracil was supplied by the Lederle Laboratories, Inc., Pearl River, New \ 

+ Note added November 25, 1944: The cases in the series treated with thiouracil 
now reached a total of 100, some of whom have been under observation for as long as 


months. The routines of treatment and the conclusions for the group as a whol 
essentially the same as presented here. 
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\n effort was made to obtain three determinations of the basal metabolic 
rate preliminary to treatment with thiouracil: one preceding any medication, 
one following bed rest and phenobarbital sedation, and one following treat- 
ment with bed rest, sedation, and liver and vitamin concentrates. In an 
attempt to evaluate thiouracil, it was given alone in certain cages without 
any adjunctive therapy, but it is probable that thiamin chloride, or prefer- 
ably the whole vitamin B complex, is important, even though in our experi- 
ence it appeared to have no specific effect in lowermg the basal metabolic 

For example, on admission one of the patients had a basal metabolic 

65 per cent and seven days later one of + 47 per cent. After 10 

days of phenobarbital sedation and oral and parenteral administration of 
massive doses of vitamins, the rate was + 67 per cent. In another instance 
the basal metabolic rate was + 116 per cent; after one week of non-specific 
adjunctive treatment it was + 92 per cent and two weeks later had risen to 

YO per cent. 

So far as possible, urinalyses and white blood cell counts were done every 
other day. The usual blood chemical tests were made weekly. A patient 
receiving medical management exclusively remained in the hospital until the 
basal metabolic rate had undergone a sustained fall and was then allowed 
to go home on condition that he return for weekly check-ups, which included 
determinations of the basal metabolic rate, complete blood counts, urinalyses, 
and determinations of cholesterol and non-protein nitrogen. No case was 
allowed to leave the hospital until he was on a relatively small maintenance 


dose of thiouracil and had exhibited no trend toward leukopenia or other 


rse reaction during the preceding month. 

(he series of cases can be divided into a group which received medical 
management exclusively and a group which was referred to surgery for one 
of two reasons: (1) If the patient had had a previous colloid goiter which 
had become toxic, thiouracil was found to cause no diminution in size after 
the thyroid had returned to its pretoxic state; also, it was found that the size 
of adenomata was not affected. In such cases as these the gland was re- 
moved for cosmetic reasons. (2) If the patient was unable to return to 
the hospital from his home for proper laboratory follow-up studies, a 
thyroidectomy was elected rather than the risk of uncontrolled medication. 

(he medical management of the patient coming to operation is only 
slightly different from the usual routine, in that operation was planned 
when the basal metabolic rate had reached one-third to one-half of its pre- 
treatment value. No effort was made to depress it into the + 10 per cent 
range, since it is believed that physiologic equilibrium is established some 
time before it is reflected in the basal metabolic rate. Because of its greater 

Williams et al.1° have followed the levels of thiamin and diphosphothiamin, the 

ically active form of thiamin, in the blood of 40 unselected thyrotoxic patients and 

found them to be below normal and the pyruvic acid to be elevated. Frazier and 


have observed that the administration of vitamin B complex resulted in a greater 
tion in pulse rate, more rapid weight gain, and a shorter preoperative period. 
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vascularity, a thyroid gland which has been treated with thiouracil is more 
difficult to remove than one prepared with iodine, but no real difference in 
bleeding, clotting, and prothrombin times between a thiouracil-treated patient 
and a normal control has been found either pre- or postoperatively. The 
few changes in prothrombin time noted have been of improvement as the 
toxicity was brought under control. Platelet counts were completely in 
correlation with the general blood picture. All the patients were cross 
matched to receive blood on the operating table. Recently vitamin k 
preparations have been given for three days pre- and postoperatively. 

Intravenous glucose was given postoperatively, but the patients wer 
encouraged to drink 2000 c.c. of liquid during the first 24 hours and 
were then put on a light soft diet. If atelectasis or any appreciable fey 
developed in the first 48 hours postoperatively, sodium sulfadiazine was 
given immediately for its bacteriostatic action and because of its apparet 
similarity to thiouracil in depressing the production of thyroid hormone a1 
thus minimizing the risk of a thyroid storm. 


Ill. MretHop or TREATMENT WITH THIOURACIL 


From the work of other investigators it is known that thiouracil is 
quickly absorbed and excreted in the urine. A single oral dose was found “ 
to give a maximum blood concentration in 15 minutes, but a trace of the 
substance was present three days later. The same investigators have re- 
ported that most of the drug in weight per cent exists in the white blood 
cells, the concentrations probably being greatest in the bone marrow, thi 
pituitary, and the adrenal glands. 

In this series of cases the dosage schedule was arrived at without follow 
ing the concentration of thiouracil in the blood; the response of the patient 
the basal metabolic rate, and general physical signs were depended upot 
The schedule employed at the present time is as follows: thiouracil 0.1 gm 
every three hours for three days; 0.1 gm. every four hours for three to six 
days; then 0.5 or 0.4 gm. daily until there is sustained clinical improvement 
in the patient. It is probable that 0.6 gm. of thiouracil is the optimum 
maximum daily dose, but good results have been obtained with an initial 
high saturation and there have been no complications. Usually one can 
arrive at a maintenance dose of 0.1—0.3 gm. daily within three months, 
during any intercurrent infection the maintenance requirements have been 
found to be temporarily elevated. 

With each dose of thiouracil 10 gr. of bicarbonate of soda are gi\ 
since the drug is soluble in an alkaline medium—pH 8.5. Before the pro- 


cedure of giving soda was adopted, two cases of crystalluria and one of 


microscopic hematuria were encountered, but since then there have been | 
renal complications. 

Cevitamic acid seemed to counteract in some measure the depressant 
effect of thiouracil upon the bone marrow. All the patients treated during 
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the past five months have received 100 mg. daily of cevitamic acid and also 
doses of liver extract, even though there was no anemia apparent. Capsules 
of multivitamin concentrates were given two to three times a day. Varying 
doses of phenobarbital were given at the beginning of treatment, but could 
generally be discontinued in two to four weeks, depending on the toxic state. 

Every patient now receives thyroxin or desiccated thyroid. It is given 
in dosages of 1/320 to 1/160 gr. of thyroxin or 2 gr. of desiccated thyroid 
at the beginning of treatment to all showing exophthalmos or other eye signs 
and to non-exophthalmic cases later, after the basal metabolic rate has be- 
gun a sustained fall. Frequently during the first week of thiouracil therapy 
a transient enlargement of the thyroid gland was noted. This could usually 
be prevented by administration of thyroxin.* Thyroid preparations given 
by mouth produce a subjective feeling of well-being which seems to outweigh 
the disadvantage of an increase of a few points in the basal metabolic rate 
(see page 359). Thyroxin preparations are also important in the manage- 
ment of pitting edema, a condition which was encountered in variable degree 
ina number of patients before thyroxin was made part of the routine treat- 
ment but which has not been observed since. 

With a few recent exceptions (to be described later) no patient received 
any iodine after thiouracil therapy was begun. 


IV. Case REPORTS 


The following case reports were selected for presentation because they 


are representative of certain subgroups of thyrotoxicosis. 


A. Thyrotoxicosis exhibiting poor response to iodine. 

Case 1. M. MeN. (series case 3; figure 1), a 52-year-old white female, had pre- 
sented a history clearly indicative of thyrotoxicosis for the past nine years and had 
been rather continuously on Lugol’s solution for the past five years. During this 
time she had had episodes of mild cardiac decompensation and moderate but pro- 
ressive weight loss. Nervousness, fatigue, and restlessness finally compelled her 

cept hospitalization. She was admitted on June 2, 1943 with a diffusely enlarged 

iid and a firm asymmetric enlargement of the upper pole of the right lobe about 
he size of a walnut. The heart was enlarged; rhythm was regular; the pulse was 132; 

ipical and aortic systolic blows were heard over the precordium. The blood 

ssure was 180 mm. Hg systolic and 70 mm. diastolic. A fine tremor of the hands, 
ie, and eyelids was noted; a tendency to stare, but no exophthalmos, was present. 
hasal metabolic rate was in excess of + 100 per cent. 

lhe patient was given Lugol’s solution, deep roentgen-ray therapy over the 

id, and also adjunctive medication of phenobarbital and concentrated vitamins. 

two weeks the basal metabolic rate was still in excess of + 100 per cent. The 
nt was allowed to go home but was continued on the same regimen. She was 
dmitted to the hospital on September 13, 1943, with essentially the same physical 


One case was that of a woman who was admitted with a diffusely enlarged toxic 
d. She had first consulted a physician because of pressure symptoms in the throat. 
fourth day of treatment with thiouracil she developed dysphagia and dyspnea. She 
iven 2 gr. of desiccated thyroid U.S.P. twice a day. In three days the gland returned 
its pretreatment size and then became progressively smaller under thiouracil medication. 
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findings as before, except that a gallop rhythm was present. The pulse was 120 
per minute; the blood pressure was 150 mm. Hg systolic and 80 mm. diastolic: 
basal metabolic rate was + 80 per cent. Treatment with iodine was discontinued, ; 
administration of thiouracil was begun. Two weeks later the basal metabolic 
was +/77 per cent; the patient presented no appearance of thyrotoxicosis and 
ported that she felt better than at any time in the past 10 years. She was mild! 
diabetic, but the blood sugar levels were fairly normal on 15 units of protamine zi 
insulin before breakfast; however, there was no weight gain even though the diet 
was increased. The basal metabolic rate, which previously had stayed above + 100 
per cent, decreased precipitously on thiouracil medication to + 60, +50, and + 49 
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Fic. 1. Series case 3. Curve of decline of basal metabolic rate under usual t 
contrasted with decline on thiouracil medication after previous therapy was disconti 
No signs of toxicity were evident notwithstanding the spike in the basal metabolic rat 
thiouracil routine had been established. Operation performed when the basal metabolli 
was +49 per cent was without incident 


per cent. An operation was deemed advisable for four reasons: (1) the 
standing thyrotoxicosis had caused progressive myocardial damage; (2) it was feared 
that the firm adenoma in the right lobe might be undergoing malignant metaplasia 
(3) although the diabetes was becoming milder as the thyroid was being brouglit 
under control, the patient yet needed a high-carbohydrate diet, which had to be su 
plemented with insulin; (4) the patient lived in the country and could not be followed 
at sufficiently frequent intervals if sent home. The operation was approached 
some trepidation because the basal metabolic rate was still + 49 per cent; physic 
cally, however, the patient appeared perfectly normal, except for a fine tremor 
the extended fingers. The operation was done under avertin-ether anesthesia, a1 
large substernal extension was found. The vessels over the gland were of pencil 
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caliber and pulsating actively. The gland was densely adherent to the capsule and 
the surrounding tissues, probably as a result of deep roentgen-ray therapy. Following 
operation the maximum pulse rate was 152; the blood pressure was 128 mm. Hg 
systolic and 72 mm. diastolic; the rectal temperature did not exceed 100.6° F. 
Medication consisted of intravenous glucose covered by insulin, phenobarbital, and 
three doses of 1/6 gr. of morphine. On the evening of the second day the patient 
appeared to have undergone no more physiologic upheaval than that which might be 
caused by a tonsillectomy, and was able to enjoy a soft diet. 

It is inadvisable to draw inferences from one case, but there is an indication 
here that thiouracil may in some way correct a disordered system not benefited by 
iodine. There seemed to be good reason to expect some adverse postoperative 
reaction, but recourse to the time-honored sheet anchor of iodides seemed of ques- 
tionable safety.* The response of a patient to thiouracil was found to be retarded 
by the previous administration of iodine; hence, it was thought that the postoperative 
administration of iodides might disturb the equilibrium established by thiouracil. 
No iodides were given, and none seemed to be needed. The patient was walking 
about on her fifth postoperative day and recovery was uneventful. 

Case 2. L. S (series case 11; figure 2), a 52-year-old white female, was 
idmitted on October 20, 1943 with complaint of nervousness, loss of weight of 53 
pounds during the previous six months, and a growing mass in the neck. In Sep- 
tember 1942 she had noticed that she tired easily, was quickly exhausted, and always 
ielt rundown. The menstrual periods became irregular and menorrhagia persisted 
until early in November. Periods then became normal until May 1943, when 
amenorrhea occurred. Nausea, vomiting, and burning substernal and epigastric pain 
appeared in March, and diarrhea persisted intermittently until her admission to the 
hospital. The patient first noticed a lump in her neck in April and was given some 
“liquid medicine” by her local physician. Her appetite remained poor and she lost 
weight steadily because of vomiting and diarrhea. The neck increased rapidly in 
size, and for the six months prior to her admission to the hospital the patient was 
conscious of shortness of breath, extreme fatigue, and exertional dyspnea. Six 
weeks before her admission her family had become so alarmed by her progressive 
exophthalmos that she was taken to another physician, who put her on Lugol’s solu- 
tion for three weeks, but later discontinued the treatment with iodine and advised 
lospitalization. 

Physical examination at the time of her admission revealed a well-developed 
middle-aged woman moving restlessly about the bed. There was marked evidence 
of weight loss, but the skin was soft, moist, and elastic. Her general appearance 
was remarkable for the stare, the marked exophthalmos, and the diffuse tremor. 
lhe eyes presented lid lag and difficulty in convergence; the conjunctiva was injected. 
[he tongue protruded in the midline, was smooth and red, and exhibited a fine 
tremor. There was marked bilateral enlargement of the thyroid to about 10 times 
normal size, with a walnut-sized nodule in the right lobe and a slightly smaller one 


* Note added November 25, 1944: There may be a difference in the reaction of the 
body to the administration of iodine, depending upon whether iodine is given preoperatively 
along with thiouracil or administered intravenously as sodium iodide at the time of opera- 
tion when the gland is under a full thiouracil effect and has received no iodine previously. 
Two recent cases which had been prepared with thiouracil alone were, through an error, 
given | gm. of sodium iodide in the operating room. Both cases were returned to the ward 
in poor condition, with tachycardia, hyperpnea, auricular fibrillation, and beginning hyper- 
pyrexia. On the other hand, this investigator has been informed of a case that seemed to 
be on the verge of a crisis on the operating table but withstood operation well after 
receiving intravenous sodium iodide. 

The procedure now in use is to give iodine intravenously at operation only if the patient 
appears to be about to go into a state of crisis. There have been no cases thus far that 
have presented this appearance. 
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in the left. A bruit was easily audible. The trachea was deviated to the right a 
compressed. The heart was enlarged to the left, presenting aortic and mitral systolj 
blowing murmurs and regular, rapid, forceful, apical beats. The blood pressure was 
122 mm. Hg systolic and 68 mm. diastolic; the pulse rate was 110. Roentgen ex- 
amination of the chest showed the superior mediastinum to be slightly widened, 
probably owing to a substernal extension of the thyroid. The basal metabolic rate 
was found to be +116 per cent, but five days later, after sedation, bed rest, and 
thiamin chloride therapy, it was down to +92 per cent. 

After five days’ treatment with 1.0 gm. of thiouracil a day, the patient showed 
some improvement in that she was less apprehensive and depressed. However, she 
still displayed the usual manifestations of toxicity; the basal metabolic rate was found 
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Fic. 2. Series case 11. Consistent fall in basal metabolic rate began on t 
day of thiouracil therapy. Weight gain began in the third week. Thyroxin w 
stituted for desiccated thyroid because it has a uniform potency. Ophthalmic sig 
proved when thyroid substance was given. No effect on curve of basal metaboli 
discernible when thyroid substance was added to thiouracil routine. 


to be +94 per cent; and she continued to lose weight. She was given 1.0 g! 
desiccated thyroid daily and the thiouracil dose was reduced to 0.1 gm. six 
a day. After two weeks of this medication the patient presented many change 
personality was agreeable and cooperative; she became interested in the peopl: 
her and was constantly expressing gratitude over her state of good health a1 
being. The exophthalmos was diminishing, although the stare remained 
thyroid gland had decreased in size, but the adenomata were still present 
nodule in the right lobe felt more cystic; that in the left was unchanged to pa 
Operation was considered advisable because the patient lived a great d 
from the hospital and could not be followed satisfactorily at home; also, sufi 
thyroid gland remained to produce a marked disfigurement of the neck. The 





tion on January 14, 


weighing together 210 gm. 
On the cut surface numerous well-defined nodules were seen; no cystic 


mn outline. 
areas were present. 
hype! plastic thyroid.” 
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1944 consisted in the removal of two lobes of the thyroid, 
The gland was reddish in color, indurated, and irregular 


The impression of the pathologist was: “diffuse and nodular 
The patient withstood the operation extremely well and was 


able to take a soft diet on the second postoperative day. On the fifth postoperative 





ME TABOL Kk 
+ 
oa 
LHOISM 


h 


BASAL 
tv 





LHOISM 
CHOLESTEROL 
& 
=) 


oO 


Uv 
Cc 
= 
a 
m 
v 
wD 
m 
W 
a] 
Cc 
D 
m 








Piwco’s 4 
f}-——. PHENOBARB TAL ——4 


DOSAGE OF THIOURACK. - GRAMS PER Day 


3° 

i 4. 4. 4. 4. A L = ee ee ee = 4 4. =s Am, 
30 os 2 8 6 2 8 8 2 7 ,- © 7 27 6 . 5s 6s) 6 62 
SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 


4 











Juur AUGUST 


3. Series case 5. Basal metabolic rate was not determined during first month 
ise of the critical condition of the patient but was brought to + 22 per cent by iodine. 
thiouracil was started there was a slight transient elevation of the basal metabolic 
36 per cent, but after 33 days of thiouracil medication a fall to the previous level 
Weight gain began coincident with thiouracil therapy and pulse 
Cholesterol levels did not seem to correlate 


on iodine 
showed more rapid improvement. 
improvement of thyroid state. 
is patient may be an example of the activating effect of throat infection on latent 
yroidism. 


went into tetany, which was treated successfully with dihydrotachysterol. 
it probable that this complication was related to the previous medication with 


Ayperthyroidism as a self-limited condition. 
1. D. M. (series case 5; 
nsillitis and sudden fulminating diffuse thyrotoxicosis. 


figure 3) exemplifies the relationship between 
This 15-year-old Negro 
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girl was admitted on June 26, 1943 with an acute illness of three days’ duration cha: 
acterized by headache, abdominal pain, diarrhea, and a jerking of the head synchronous 
with the pulsations in the neck. Her temperature was 104.4° F.; the pulse rat 
143; the blood pressure was 160 mm. Hg systolic and 0 mm. diastolic. The neck 
vessels pulsated vigorously enough to shake her entire head; heaving pulsations were 
also present in the chest and epigastrium. ‘The tonsils were enlarged, hyperemic, and 
follicular; the posterior cervical glands were enlarged and tender. The thyroid was 
diffusely enlarged, pulsating, and firm in consistency; a bruit was audible; the 
overlying skin was erythematous. The heart was full-sized; the rhythm was regular; 
the sounds were loud and slapping, with a mitral systolic blow and a to-and-fro mur- 
mur at the base. 

The patient improved with the administration of salicylates, and the impression 
at that time was that she had rheumatic fever; this diagnosis was supported by 
electrocardiographic tracings. The blood pressure remained between 130 and 18 
mm. Hg systolic and 0 mm. diastolic. The basal metabolic rate determined one 
month later was + 55 per cent; after the administration of iodine it dropped to + 28 
per cent and the thyroid decreased in size. The patient was given thiouracil, and 
the use of iodine was discontinued. On the fourth day of treatment with thiouracil 
she complained of some burning in the throat and stiffness of the gland, but 
objective change in its size or consistency was noted. The basal metabolic rate was 
found to be transiently elevated between the time the iodine effect had worn off and 
the thiouracil effect began. 

While iodine was being given the patient continued to lose weight, although 
the pulse pressure was dropping and the heart rate was slowing. She did not show 
the general physiologic improvement that later was noted on thiouracil, but her 
subsequent weight gain on thiouracil may have accounted for this impression. On 
the twenty-second day of thiouracil medication the blood count indicated that the bone 
marrow was being depressed by the drug. It is now known that the daily dose of 
0.8 gm. of thiouracil that she had been receiving was too high. The white blood 
cell count fell to 3900 and the polymorphonuclears showed toxic-degenerative 
changes. Although the decrease was not sudden and the differential was normal, with 
polymorphonuclears 64 per cent, lymphocytes 33 per cent, and monocytes 3 per cent, it 
was not considered advisable to continue the use of the drug. The white blood cell 
count remained low for three days and then returned to the usual level of 5000. The 
patient continued to feel well and gained weight. A tonsillectomy was performed 
and the focus of infection was removed on October 6, 1943. It was then discovered 
that the patient had, been admitted with bilateral retrotonsillar abscesses. 

Following tonsillectomy the temperature of the patient rose to 105° F. Thi 
racil had been discontinued one week prior to the operation and a course of sulta- 
merazine had been started. Postoperatively the patient was placed on sulfadiazine 
after she developed the high fever. The temperature returned to normal limits on 
the third day, but the treatment with sulfadiazine was continued for four more days 
It was then discontinued because recovery was rapid and uncomplicated. The 
basal metabolic rate on October 26, 1943 was + 12 per cent; on November 16, it was 
+ 27 per cent. The weight gain in this period was 10 pounds. 

At the time of this report the patient had been at home for five mont! 
was feeling well, but exercise had been restricted because the sedimentatior 
remained elevated. The basal metabolic rate on February 28, 1944 was + 5 pet 
cent and the weight was 138 pounds. The pulse was 64; the blood pressure was 
138 mm. Hg systolic and 68 mm. diastolic. The electrocardiogram was interpreted 
as a normal tracing. On May 1, 1944 the basal metabolic rate was still below + 18 
per cent and the patient weighed 145 pounds—a gain of 65 pounds in weight.* 
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*On November 1, 1944 the basal metabolic rate was +2 per cent and the weig!it was 
145 pounds. 





= 
O 
< 
a4 
2) 
eo 
Q 
Z 
< 


HYPERTHYROIDISM 





‘JEULIOU SEM JJ D]OGeJIUI [eseq 94} Ja}e] SyYJUOW OMT “gy AJeNigea. UO panuUTUOIsIP seM UOedIpoU 

IV ‘““orneunsise, pue ‘Buruing ‘enuosedAy jearjounfuod jo asnedeq ‘judd sad p74 SBM a}e1 DpOGeJauI yeseq 9y} UNTy oy} Ye pT J9q 

“UWIDAON Popes seM “33 YOT/T UIxOIAYT “JUd}BIIY [I9eINOIY} UO d}e1 D]OGe}JOW Jeseq JO BAIND yeNS~) ‘Z ASBd SI1IIG “p “DIY 
Widv HOU AMWNYEI4 AMYANYE  &38N3230 4 3GN3AON ¥380150 ¥38N31d3S isnonv 


2! . 1 ez  €! € v2 al + 2 vi + G2 g¢I S sz Gi S 92 9 9 
T T T T T T | i T T y T i T 1 ' T T 


a 


AVG wad SWYYSD - WOVHNOIHL 40 Jovso"d 











3lv¥ DNOSVLIW WSVs 


























346 M. VIRGINIA PALMER 


It is entirely probable that the thyrotoxicosis was latent and activated by 
tonsillitis, but the tonsillectomy could not have been undertaken safely until 
thyroid state had been brought under control. An interesting feature that might 
mentioned is the variability of cholesterol levels. There seems to have beet 
relationship between the serum cholesterol and the hyperthyroid state of the pat 

Case 2. C. A. (series case 2; figure 4), a 24-year old white female, 
apparently normal until in the last trimester of pregnancy she noticed “jumpiness 
some irritability, and a tendency toward insomnia. These symptoms were attri 
to her gravid state but became accentuated in the puerperium, and for the nex 
months there was progressive weight loss in spite of an increased appetite. Sh« 
admitted to the hospital on August 10, 1943 with complaint of a.lump in the 
difficulty in breathing, and extreme nervousness. The lump in the neck had 
noticed for the first time two months previously. 

Physical examination revealed a restless young woman with warm moist 
a fine tremor of the extended fingers, and eyes rather prominent with a tendency 
stare. The thyroid was definitely enlarged, with a loud bruit easily audible 
basal metabolic rate was + 59 and + 48 per cent. The administration of thiow 
and of phenobarbital was begun. The result of the next determination of the | 
metabolic rate was + 52 per cent, and of the following one (five days later) 
per cent. The patient reported that she felt much more relaxed on the fourt! 
of treatment. A weight gain began coincident with treatment and bed rest and 
progressive. Contrary to expectation, the basal metabolic rate fluctuated in the 
per cent range for an unduly long period, in spite of an increase in the dos 
thiouracil to 1.0 gm. daily. It was found that the diet had been calculated 
150 gm. of protein, and the specific dynamic action of this excess protein was 
sidered a contributing factor. The basal metabolic rate dropped 5 per cent s! 
after the diet was changed. 

The patient began to worry about being away from home, and it was th 
that this also might account for the continued elevation of the basal metaboli 
She gave no appearance of thyrotoxicosis, the only evidence of any abnormality 
the high basal metabolic rate. She was discharged from the hospital and sent 
with instructions to report at weekly intervals. On the twenty-eighth day of treat- 
ment with thiouracil, a painless swelling of the fingers, wrists, feet, and ankles was 
noticed. At this time the non-protein nitrogen level, albumin-globulin ratio, blood 
count, and urinalysis were found to be normal. The patient was continued on a 
dose of 0.6 gm. of thiouracil per day. She returned in one week scarcely able to 
walk because of the extensive edema of the feet and ankles; the basal metaboli 
was +20 per cent.* In her second week of extensive edema she was found 
have a serum chloride level of 310 mg. per cent and a carbon dioxide combining power 
of 50 volumes per cent. The daily dose of thiouracil was reduced to 0.4 gm. Nine 


+ 
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days later the patient was still moderately edematous and had a basal metabolic rate 
of +12 per cent. The dosage of thiouracil was then reduced to 0.2 gm. daily, with 
5 mg. of thiamin chloride three times a day. She returned on October 25, 1943 tor 
a recheck and was found to have a basal metabolic rate of +5 per cent, a serum 
chloride level of 370 mg. per cent, and a carbon dioxide combining power 0! 65 
volumes per cent. There was no edema; the urinalysis was negative, except for tour 
to nine red blood cells; the results of blood counts and blood chemical examinations 
were normal. The*microscopic hematuria was closely followed because a beginning 


renal complication was suspected, although no such case has so far been reported. 
Subsequent urinalyses proved negative. 


* Williams and Bissell1* have reported transient edema in one of their cases 
cleared up without discontinuance of the drug. They found an alteration in the 
chloride level and a lowering of the carbon dioxide combining power. 
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(hiouracil was discontinued on October 29, but three weeks later the basal 
metabolic rate was found to be + 24 per cent; hence the patient was again given 0.1 
of the drug daily. It was noted that there was some conjunctival injection 
and an increased tendency to stare; therefore, ffeatment with 1/160 gr. of thyroxin 
per day was begun at this time. Thereafter the basal metabolic rate was satisfactory 
id the patient considered herself to be in good health. She was able to carry all 
of her household responsibilities without undue effort or fatigue. Both thiouracil 
and thyroxin were discontinued on February 18, 1944. Examination of the patient 
on May 1, 1944 revealed an apparently fully recovered young woman with no evi- 
dence of any thyroid abnormality.* 

The thyroid remained diffusely enlarged throughout the first two and a half 
months of treatment; it then suddenly began to diminish apd was of normal size by 
the fourth month. No explanation can be given for this reversion of the gland to 
normal size, other than to remark on the coincidence that the gland began to regress 
one week after treatment with thyroxin was started. Another interesting point for 
speculation is the effect that a second pregnancy might have on the endocrine balance 
of this patient. 


C. Postoperative recurrent hyperthyroidism. 

Case 1. L. W. (series case 16; figure 5), a 37-year old white male, had had a 
definite thyrotoxicosis for more than five years. In October and November 1939 
he underwent a two-stage thyroidectomy at the University Hospital. One year later 
exophthalmos developed and with it a return of all of his previous toxic symptoms. 
He also noticed a marked bronzing of the skin of the legs and feet. In October 1942 
he was readmitted for five weeks, and again in January 1943, at which time the basal 
metabolic rate was +63 per cent. After four months of iodine therapy and sup- 
portive treatment, he underwent an operation on May 1, 1943. Because the thyroid 
was very vascular and the condition of the patient became critical on the operating 
table, he was returned to the ward after the removal of a small amount of thyroid 
e; the incision was closed a few days later. When readmitted on November 17, 
the patient was a thyroid invalid who had been unable to work during the past 
five years, had had three attacks of cardiac decompensation, and was in imminent 
danger of developing corneal ulcerations because of the marked exophthalmos. He 
was started on a course of thiouracil and thyroxin (1/160 gr. daily). After one 
month of hospitalization he was discharged on a maintenance dose of each drug; 
from that time he worked, gained weight, and also gained self-confidence. There 
were no cardiovascular symptoms or complaints. On 0.3 gm. of thiouracil daily the 
basal metabolic rate remained below +10 per cent. The dose of thyroxin was in- 
creased to 1/160 gr. three times a day. The right eye regressed to approximately 
normal contour, having decreased 5 mm. in size; the left eye improved but to a less 
extent.t 

It is probable that this case belongs in the category of the pituitary type of hyper- 
thyroidism. If so, it was unfortunate that thyroidectomy was considered advisable. 
The patient did not develop severe exophthalmos until after the first operation; thus, 
at the time of his first admission he seemed to be the usual example of typical Graves’ 
disease presenting, in addition, cardiac arrhythmias and episodes of congestive heart 
failure. This case and several subsequent ones have corroborated the findings of 
others 2° that in the pituitary type of hyperthyroidism the basal metabolic rate, if 
elevated, is easily controlled, thyroidectomy is usually contraindicated, and the chief 
problem is the control of the exophthalmos. 
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*On November 1, 1944 this patient was discharged from further observation. 

r Note added November 25, 1944: This patient was last seen on November 15, 1944. 
He was still on the same routine of treatment, and was at full-time work. The eyes were 
improving and the bronzing of the skin had disappeared. 
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Case 2. A. C. (series case 32), a 30-year old white female presenting the 
appearance of advanced Graves’ disease, was admitted on March 10, 1944 because of 
premature separation of the placenta in the thirty-second week of pregnancy. Evidence 
of thyrotoxicosis had been apparent since 1937 and the patient had been on Lugol’s 
solution daily since September 1938. A subtotal thyroidectomy had been performed 
in December 1938, but relief from symptoms had been only partial and temporary. 
Early in 1939 she became pregnant and aborted a two months’ fetus. Following this 
her exophthalmos and other signs of thyroid hyperactivity increased and she again 
underwent a thyroidectomy in May 1939. The patient stated that this gave her no 
relief of symptoms. She began to have constant headache, some dizziness, and 
burning and itching of the eyes, and was told that the eyes were becoming larger. 

The patient was maintained on 30 minims of Lugol's solution and sedation. 
Though she continued to be nervous and lost weight, she became pregnant again 
and was delivered of a full-term living child in September 1941, in spite of a partial 
premature placental separation. The basal metabolic rate following delivery was 
+ 26 per cent. The rate was not determined again until September 1943, when the 
patient again became pregnant. Throughout the early part of this pregnancy the 
basal metabolic rate remained at + 37 per cent and the patient felt well on 30-45 
minims of Lugol’s solution daily. 

In the thirty-second week of her pregnancy the iodine was discontinued and she 
was started on thiouracil, the dose being 0.1 gm. six times a day; after taking 0.8 gm. 
in 36 hours she developed painless bleeding and was admitted for immediate delivery. 
[he blood pressure on admission was 162 mm. Hg systolic and 85 mm. diastolic; the 

» was 96. The fetal heart was audible, but when the section was performed the 
lacenta was found free in the uterine cavity and the fetus was dead. 

Following operation the patient received 1.0 gm. of sodium iodide intravenously 
‘very eight hours for three days and then was maintained on 10 minims of saturated 
solution of potassium iodide four times a day until March 25, 1944, when treatment 
with thiouracil was started. The postoperative temperature ranged from 98 to 
102° F. and the pulse from 80 to 140. The basal metabolic rate on the tenth post- 


operative day was +59 per cent; on April 1, 1944, after five days of thiouracil 
medication and no iodine, it was +57 per cent. The patient was given 0.6 gm. of 
hiouracil for the first three days; then 0.5 gm. of thiouracil and 1 gr. of desiccated 
thyroid (Armour) for the next five days. She was discharged on a dosage of 0.4 gm. 
of thiouracil and 1/160 gr. of thyroxin fraction (Squibb) twice a day. Two weeks 
she returned and was found to have a basal metabolic rate of +27 per cent and 
eight gain of four pounds. When this paper was written (one month later) she 
being maintained on the same dosage of thiouracil and thyroxin fraction with 
‘complete relief of symptoms and objective improvement of her exophthalmos, although 
basal metabolic rate was still + 29 per cent.* 


V. COMMENTS 


Figure 6 is a composite graph that is not characteristic of any particular 
case, but is an average of results obtained in the treatment of 22 cases. 
Usually the basal metabolic rate dropped steadily from the time treatment 
was started, but there were many exceptions; some patients even entered the 
third week of specific treatment with the basal metabolic rate elevated to the 


* Note added November 25, 1944: The basal metabolic rate of this patient is easily 
malt tained within normal limits, but the patient still requires a daily maintenance dose of 0.2 
gm. of thiouracil and 1/320 gr. of thyroxin for control. 
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initial pretreatment level. This latent period of two to three weeks was 
noted especially in patients who had been previously treated with iodine. 

The rate of metabolism is unaltered as long as the store of thyroid hor- 
mone in the gland is adequate, but thiouracil apparently decreases the rate 
of thyroid hormone synthesis; thus the basal metabolic rate falls as the gland 
approaches a state of exhaustion. In an untreated toxic gland there is little 
colloid (figure 7), so the basal metabolic rate falls quickly. 

If a patient had been recently treated with iodine, approximately three 
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Fic. 6. Composite graph representing average basal metabolic rate of first 22 
selected cases in the series. Almost every patient had three determinations of the basal 
metabolic rate before treatment with thiouracil was started. Adjunctive therapy consisted 
of high vitamin, high caloric diet, phenobarbital sedation, and in 12 of the cases thyroxin 
(1/160 gr.). Later results were in harmony with this curve. 





weeks were required to obtain an equally low basal metabolic rate on thiou- 
racil, but in that interval, even with the basal metabolic rate elevated, the 
signs of toxicity were less after treatment with thiouracil was started. ‘This 
feeling of well-being is an interesting feature to be emphasized, because it 
occurred in practically every case during the first week of thiouracil therapy 
Usually the patients remarked spontaneously upon how much better they 
felt, and always this’ was in advance of any measurable reduction of the 
basal metabolic rate. 

It is believed that thiouracil does tend to correct a disordered endocrii 
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equilibrium in a manner different from the action of iodine. This as- 
sumption is based partly on the observation that improvement in general 
physical condition usually preceded a fall in the basal metabolic rate, or was 
independent of fluctuations of the basal metabolic rate, and partly on the 
superior response of the 22 cases in the series which were treated with 
thiouracil after they had received iodine therapy for periods of time rang- 
ing from one month to nine years. 

The five cases which had had one or more partial thyroidectomy opera- 
tions and presented persistent or recurrent thyrotoxicosis responded as 
satisfactorily to thiouracil as did the rest of the group, who had had no 


Typical hyperplastic goiter untreated. 


previous thyroid operation. Nineteen patients, including the above group 
of five, had a definite stare or actual exophthalmos but the eye signs dimin- 
ished on thyroxin therapy while concurrently the basal metabolic rate was 
brought to normal on thiouracil medication. Two cases with exophthalmos 
were started on treatment with thiouracil alone, but within 24 hours each 
presented lacrimation, conjunctival hyperemia, and ocular irritation. These 
symptoms abated within 24 hours after 1/160 gr. of thyroxin twice daily 
was administered. In cases of stare or cases without eye signs no ocular 
irritation was noted when thyroxin was not made a part of the routine. 

In the series of 50 cases, 19 either have completed or are receiving treat- 
ment with thiouracil and adjunctive vitamin-sedation-liver therapy. The 
other 31 are receiving a combination of thiouracil, adjunctive therapy, and 
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thyroxin. The vitamin-sedation component has been found to be of value in 
building up the depleted energy stores of the patient but has no specific effect 
on lowering the rate of metabolism. 

The administration of thyroxin (or desiccated thyroid) was found to 
have no appreciable inhibitory effect on the action of thiouracil in lowering 
the basal metabolic rate. In cases of exophthalmos in which the two drugs 
were started together, the curve of decline was similar to the curve of the 
basal metabolic rate obtained in cases in which thiouracil was given alone 
or where thyroxin was given after the basal metabolic rate had undergone a 
sustained fall (figure 8). In three cases that were started on the same date 
with the same treatment, except that two received thyroxin in addition to 
thiouracil, the thyroid glands of the two cases receiving combination treat- 
ment reverted toward a normal size more promptly and more completely than 
that of the control patient who received thiouracil alone. 

In four cases marked pitting edema developed during the first six weeks 
of treatment with thiouracil and cleared up without discontinuance of the 
drug. The carbon dioxide combining power was found to be at the lower 
level of normal (50 to 54 volumes per cent), but was unaccompanied by any 
significant elevation of the serum chlorides or gross change in sodium and 
potassium values. In one case extensive edema of the feet, legs, and hands 
occurred in the sixth week of treatment and after persisting for 12 days 
disappeared coincident with the giving of large doses of thiamin chloride. 
One week later the patient was started on thyroxin and has had no recur- 
rence of the edema. The thyroxin was started after the edema had disap- 
peared and thus had no part in the treatment in this particular case, but it 
has been noted that since the procedure of giving bicarbonate of soda, 
vitamin concentrates, and thyroid substance was adopted, no case of edema 
has been encountered. This may be entirely coincidental, but the fact that 
edema developed only in cases not receiving thyroxin indicates that the water 
storage principle of the anterior pituitary hormone was unopposed by the 
diuretic action of thyroid hormone. This hypothesis has received experi 
mental confirmation from results obtained by Williams * in an investigation 
of total body water in thyroidectomized rats. 

Three pregnant women with thyrotoxicosis (including series case 32) 
are receiving treatment. Thiouracil was administered to one patient in her 
fourth month of gestation; after one month the basal metabolic rate had 
decreased from + 59 to + 30 per cent and the eye signs were diminishing; 


the effect on the child remains to be seen.— In the case of A. C. (series case 


*In a study by Williams (Trans. Assoc. Am. Physicians, 1941, lvi, 71, footnote 
was shown that total body water is increased in rats by thyroidectomy and increased i 
thyroidectomized rats by the administration of thyroid-stimulating hormone, and that 
actions of thyroid-stimulating hormone and thyroid hormone on the total body water 
such rats are antagonistic. 

+ Note added November 25, 1944: Thiouracil was discontinued in the ninth month « 
pregnancy because the basal metabolic rate was below +10 per cent. Delivery was 
complicated. When examined at age five months the child was apparently normal and in 
good health. The mother is in her fifth month of the puérperium and has not yet required 
the reinitiation of thiouracil treatment. 
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32), treatment with thiouracil probably was not a causative factor in the 
abruptio placenta, but it should nevertheless not be disregarded. The patient 
was in the interval when the thiouracil had not begun to have its full effect, 
but she was no longer taking iodine. In the future a patient presenting a 
similar stormy history will be treated with thiouracil earlier in pregnancy 
and more sedation will be used until the thyroid hormone production is 
known to be very definitely inhibited. 

In considering the safety of thiouracil medication it is relevant to men- 
tion one of the cases on which treatment was started after some hesitation 
The patient was a 48-year-old colored female who was referred from the 
eye clinic because of severe exophthalmos and a basal metabolic rate of + 97 
per cent. In 1941 she had been admitted to the hospital because of left 
renal calculi and pyonephrosis. On sulfathiazole therapy she developed a 
severe persistent microcytic hypochromic anemia requiring numerous blood 
transfusions. One month after the anemia was brought under control, she 
underwent a nephrectomy for nephrolithiasis and pyonephrosis. In the past 
three years she has suffered from pyelonephritis and nephrolithiasis of the 
other kidney and from anemia. In using thiouracil for the treatment of 
this case the same precautions were observed as if the patient were on con 
tinuous sulfonamide therapy. Although she was known to be intolerant to 
sulfonamides, no untoward reaction to thiouracil was observed. An in- 
teresting side reaction in this case is that after receiving thiouracil-thyroxin 
therapy for three months, with progressive lowering of the basal metabolic 
rate but little change in the eyes, the patient suddenly presented herself one 
day in a state of alarm because her right eye had reverted to normal. The 
regression had taken place during the previous four days. The left eye 
continued to present the usual degree of proptosis. 






































VI. Resutts or TREATMENT 









No case failed to respond to thiouracil. The higher the initial basal 
metabolic rate, the more rapid and dramatic was the response. In cases of 
cardiac decompensation due to latent hyperthyroidism or in mild toxic states, 
more thiouracil seems to be required to affect the pulse pressure and control 








the few thyrotoxic symptoms that may be present. In two cases of hype 
tension with poor renal function and moderately elevated basal metabolic rate 
(average + 46 per cent), thiouracil after long treatment lowered the basa! 
metabolic rate to + 10 per cent but caused no change in physical findings 







such as tachyeardia, increased pulse pressure, weakness, and tremor. 






The average initial basal metabolic rate of the group which was given 
medical management exclusively was + 60 per cent. In May of 1944, all 
of these patients were working and asymptomatic. They were returning 
for check-up visits at intervals ranging from a week to a month. Each 
survey included determinations of the basal metabolic rate, of cholestero! 
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and of non-protein nitrogen, complete blood counts, and urinalyses. (Th« 
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cholesterol determinations seem to be of little value in following the levels 
of hyperthyroidism. ) 

Eight cases, including four of diffuse and four of nodular enlargement 
of the thyroid, were referred to surgery. The average pretreatment basal 
metabolic rate in these cases was + 72 per cent. The interval of pre- 
operative treatment was from 33 to 85 days. The operation and post- 
operative course were without incident in each case. 

Nine of the first 22 cases developed transient leukopenia. In five of 
these cases the white blood cell count dropped to 3000, with less than 50 per 
cent polymorphonuclear cells, but in only one case did the cells show toxic 
changes. As soon as the white blood cell count reached 4000, the drug was 
discontinued for a minimum of 72 hours; the depressant effect was always 
transient and lasted usually about 48 hours. No depressant effect was noted 
after treatment with thiouracil had been resumed. 

Microscopic hematuria and crystalluria developed in three cases before 
bicarbonate of soda was added to the routine. 

Until recently no case of drug rash was encountered but series case 49, 
a 23-year-old colored female with initial basal metabolic rate of + 94 per 
cent, developed classical manifestations of pityriasis rosea in her third week 
of thiouracil treatment. Although this eruption is probably wholly unrelated 
to the medication with thiouracil, it represents the only approximation to a 
drug rash encountered in this series of cases. Treatment of this patient 
with thiouracil has not been discontinued. No case of drug fever has been 
encountered. 

At the present time five patients who received thiouracil over a period 
of six months have received no medication for the past eight weeks, are 
still symptomless, and show no evidence of thyroid dysfunction. Two 
of these, C. A. (series case 2) and D. M (series case 5), have already been 
discussed. A third case no longer requiring thiouracil is that of a 49-year- 
old woman who presented a combination of diffuse and nodular toxic goiter. 
(hree years before her admission to the hospital, a diagnosis of colloid 
goiter had been made at another clinic. The basal metabolic rate at that 
time was + 16 per cent. Symptoms of toxicity developed later, and she 
was admitted to the hospital with a basal metabolic rate of + 47 per cent and 
early heart failure. In less than one month after treatment with thiouracil was 
begun, the basal metabolic rate had fallen to — 6 and —7 per cent. For the 
next four months the patient was treated with 0.4—0.6 gm. of thiouracil per 
day; for the following four months she was intermittently on a maintenance 
dose of 0.1-0.2 gm. per day. During the second four-month period she 
was able to remain off the drug for intervals of two to three weeks, but 
occasional attacks of pharyngitis, tonsillitis, and arthritis, to which she was 
subject, caused tempgrary elevation of her thiouracil requirements. In May 
1944, she was ending her second month of receiving no medication except 
vitamins, and the basal metabolic rate had remained at + 10 per cent. The 
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diffuse thyroid enlargement had disappeared, but a large cystic nodule about 
4 cm. in diameter remained in the right side of the neck.* 

The fourth case which no longer required thiouracil was that of a 35- 
year-old white female with a simple diffuse thyrotoxicosis that had responded 
to iodine with a fall in basal metabolic rate from + 56 to + 20 per cent in 
two months of active treatment and had remained fairly well controlled 
during the following year, but had then begun to present symptoms not 
relieved by iodine. The basal metabolic rate at the time of the second ad- 
mission of this patient to the hospital was + 67 per cent. She responded 
satisfactorily to thiouracil and phenobarbital. The former drug was dis 
continued completely after five months, but the patient was kept on pheno- 
barbital (74 gr. four times a day). The last three determinations of the 
basal metabolic rate ranged between 0 and —5 per cent. The patient had 
taken no thiouracil for three months. 

Five cases at the time of this report required 0.1 to 0.2 gm. of thiouraci! 
daily for maintenance of a basal metabolic rate of + 10 per cent and control 
of symptoms. It seemed probable that their medication could be discon 
tinued entirely within the next two months. 


VII. Discussion 


Although there are several variations of the concept of the pituitary- 
thyroid axis, there is general acceptance of the principle of mutual checks 


and balances. The normal equilibrium and the abnormal variation which 
constitutes Graves’ disease are expressed in figure 9 (taken from reference 
9) , 

Knowledge of thyroid physiology is being increased by tracer studies 
with radioactive iodine. An understanding of the iodine metabolism makes 
possible an evaluation of the functional capacity of the thyroid, because 
iodine is the indispensable ingredient of thyroid hormone. 

There is still some confusion as to the exact effect of thyrotropic hormone 
on the thyroid. Hertz and Roberts*® concluded, after giving thyrotropic 
hormone to rabbits, that it causes an initial stimulation of the thyroid cells 
to collect iodine and, if sufficient iodine is available, there is involution and 
colloid storage, but that an excess of thyrotropic hormone in the presence 
of an iodine lack causes exhaustion of the thyroid with resultant loss of its 
capacity to collect iodine. Astwood and Bissell* have reported that in- 
jections of thyrotropic hormone cause hyperplasia of rat thyroids but that the 
glands contain an almost normal amount of iodine. On the other hand, they 
found that ablation of the hypophysis hinders the ability of the rat thyroid 

* This patient eventually came to operation for two reasons: the nodule in the right lobe 
caused some irritation by pressure on the trachea; without thiouracil for four months the 
patient became mildly toxic and began to lose weight. 

The nine cases of Graves’ disease that have had no evidence of thyrotoxicosis ait 
receiving no medication for six months have been of the diffuse hyperplastic type. 1 


far no nodular thyroid has had a remission of more than four months after treatment 
thiouracil was discontinued. 
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to reaccumulate iodine after its store has been depleted. These investigators 
also found that injections of thyroxin produce an effect on the thyroid 
similar to that obtained by hypophysectomy. (Thus, it can be inferred that 
administration of thyroid hormone inhibits the production of thyrotropic 
hormone by the pituitary.) They concluded that whereas under certain 
conditions thyrotropic hormone promotes iodine uptake and storage by the 
thyroid, removal of this hormone hinders the ability of the -gland to reac- 
cumulate iodine after its depletion. 
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Fic. 9. The pituitary-thyroid axis. (a) “In the normal individual. Nervous influences 
impinge on the hypothalamus, H, which in turn stimulates the anterior pituitary, AP. The 
anterior pituitary stimulates the thyroid, T, humorally, by means of its hormone, TSH. 
The thyroid thus stimulated produces its hormone, TH, which stimulates tissue cells, TC, 
to increase their oxidative processes, BMR. Also TH inhibits AP, indicated by broken 
line, thus comes about the balance. A secondary effect is indicated upon the eye. TSH 
promotes exophthalmos, TH inhibits it.’ (Quoted from reference 9, p. 574.) 

) In Graves’ disease with exophthalmos. AP is stimulated to increased liberation 
of TSH by hypothalmic, cortical, or sympathico-adrenal influences. Increased TSH 
causes hyperfunction and hyperplasia of T. Without increased iodine supply the thyroid 
cannot respond to the increased TSH with sufficient TH to inhibit AP; thus it undergoes 
compensatory hyperplasia. It is possible that, although TH is increased in amount, it is 
iodine deficient and thus exerts its chief effect on the tissue cells with less effect on the 
pituitary and eye. 

c) In exophthalmos with moderate or no hyperthyroidism. The chief abnormal effect 
of TSH is on the eye. The effect of TH on AP is sufficiently inhibitory to maintain a 
relatively normal balance except for the oculotropic component. 


Rawson, Tannheimer, and Peacock ** have found that a thyroid treated 
with thiouracil takes up 10 per cent of radioactive iodine on the average, as 
compared with an average uptake of 56 per cent in control rat thyroids. A 
similar block to the synthesis and subsequent delivery of thyroid hormone 
has been found to be brought about by certain sulfonamides (sulfadiazine, 
etc.), as well as by thiouracil (see figure’ 10). Astwood and Bissell? re- 
ported that thyroid glands that had received both thiouracil and thyrotropin 
were found to have lost about half of their iodine content but still contained 
more iodine than glands treated with thiouracil alone. 
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rom the above statements it can be concluded that suppression of thyro- 
tropic hormone causes hyperplasia of the thyroid but impairs its ability to 
reaccumulate iodine after depletion. Thiouracil also causes a block to the 
uptake of iodine by the thyroid and thus its administration, concomitant with 
suppression of production of thyrotropic hormone by the administration of 
thyroxin, results in a reinforcement of the effect of each. 

Studies of the mechanism of the action of thiouracil are still in progress 
It is not known exactly how the thyroid is made refractory to iodine, but it 
is unlikely that thiouracil singles out the thyroid and acts directly upon it 

If thiouracil acts locally on the thyroid gland by setting up a block to the 
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Fic. 10. Diagrammatic representation of action of thiouracil on the thyroid. “Thiou 
racil causes an obstruction to the uptake of iodine. Again no active TH is put out and 
BMR falls. AP is stimulated by the absence of TH to produce an excess of TSH 
Thyroid hyperplasia results, but in this case with no uptake of iodine.” (Quoted from 
reference 11, p. 252.) 


intake of iodine, as suggested by Rawson, Tannheimer, and Peacock,” it 
would seem that after a time the gland would present a histological ap- 
pearance identical with that of the thyroid of simple iodine deficiency; 
however, a thiouracil-treated thyroid, though presenting a variable ap- 
pearance, has little resemblance to the thyroid of simple iodine deficiency) 
(figure 11b). 

If the action of thiouracil is considered to be mainly a local one on the 
thyroid, all thyroids removed after preoperative medication with this sub- 
stance would be expected to bear some resemblance to one another. How- 
ever, it has been found that thiouracil-treated thyroids may present any 
histological appearance from hyperplastic exhaustion to complete involution. 

If thiouracil causes a local block in the thyroid to the synthesis and deliv- 





HYPERTHYROIDISM AND THIOURACIL 359 


ery of thyroid hormone, it would seem likely that the feeling of normality 
experienced by the patients would ensue subsequent to this decreased hor- 
mone level. However, it has been found consistently that the feeling of 
well-being and the generally improved appearance have occurred before there 
was any significant decrease in the basal metabolic rate. 

Suppose that thiouracil were a tissue cell depressant rather than primarily 
a thyrotropic substance; then the above aspects, which seem to be dis- 
crepancies, can be brought into harmony with the general pattern. It has 
heen reported *° that when thiouracil is given by mouth to human beings, 
its concentrations are greatest in the bone marrow, the adrenals, and the 
pituitary. On the supposition that as a tissue cell depressant thiouracil 
exerts its effect first on the most delicate structures, i.e., tissues in which 
there is a constantly shifting dynamic equilibrium as in the pituitary and 
adrenals, its action may be represented as shown in figure 12a. 

Recent investigations on rats have revealed that after the thiouracil effect 
has been obtained, if thyroxin is given (or the pituitary is removed), there 
is a reaccumulation of densely staining colloid material of low iodine con- 
tent." The colloid formed under these conditions has shown abnormal 
fluorescence—a further evidence of its low hormone content (figure 11c).* 

Contrary to what was expected from the animal experiments of Astwood 
and others, who found the goitrogenic action of thiourea derivatives and 
of sulfonamides to be prevented by thyroxin or desiccated thyroid, no case in 
this series that received combined treatment presented any evidence of re- 
fractoriness to the effect of thiouracil in lowering the basal metabolic rate 
(figure 8)., All cases with exophthalmos or significant eye signs and certain 
recent non-ophthalmic cases have received thyroxin from the beginning of 
treatment and have presented no signs of incompatibility or antagonism. 
On the contrary, there has been noted a tendency toward a more rapid re- 
turn to normal, both subjectively and objectively, with less cyclic fluctuations 
than if treatment were with thiouracil alone. 

The dose of thyroxin sufficient to achieve favorable results is small. 
Frequently, during the first two weeks of medication with thiouracil alone, 
there have been transient manifestations of ocular irritation, such as burn- 
ing, lacrimation, and conjunctival hyperemia. These have disappeared 
within 24 hours after receiving two to four doses of thyroxin (1/160 gr.). 
These eye signs have been noted very infrequently in patients receiving 
thyroxin from the beginning of treatment. 

(ransient enlargement of the thyroid has been noted in some cases dur- 
ing the first two weeks of treatment with thiouracil. Whether this is due 
to compensation on the part of a previously overstimulated, active gland sud- 
denly deprived of its secretory stimulation or to some other cause, admin- 
istration of thyroxin seems to inhibit such hyperplasia. However, the pos- 
sibility of an entirely different mechanism may be suspected from an incident 
involving one patient with exophthalmos who had been discharged from 
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the hospital after one month of combined thiouracil-thyroxin therapy with a 
reduction in the basal metabolic rate from + 59 to + 38 per cent and im- 
provement in the degree of exophthalmos. One week later she returned 
with her pretreatment degree of exophthalmos and a thyroid enlarged to a 
size greater than the maximum found previously. It was discovered that 
instead of taking 0.4 gm. of thiouracil and 1/80 gr. of thyroxin daily, she 
had been taking an equivalent of 0.2 gm. of thiouracil and 1/20: gr. of 
thyroxin. The basal metabolic rate was found to be still + 38 per cent 
and there were no other ill effects. One week later, after receiving 0.4 gm. 


a 


Fic. 12. (a) Graves’ disease with beginning thiouracil treatment. AP is inhibited; 
thus there is decreased production of TSH. The thyroid is still putting out excess TH 
ind thus is becoming rapidly depleted of iodine. With TSH inhibited, there is less stimulus 
to secretion and the thyroid may undergo transiently a hyperplasia compensatory to the 
lack of secretory stimulation. The TH that is still being elaborated from the thyroid 
reserve enjoys an unopposed diuretic action on the eye and an inhibitory action on AP. 
The shaded area represents the depressant action of thiouracil. 

(b) Graves’ disease with full thiouracil effect. Concomitant with its depressant action 
on AP, which results in a lowering of the amount of TSH, thiouracil exerts a depressant 
action on the thyroid by interfering with the iodinization of the thyroglobulin molecule 2 
and thus preventing the elaboration of any physiologically active hormone. The shaded 
area represents the depressant action of thiouracil. 

(c) Graves’ disease treated with ‘thiouracil and thyroxin. The pituitary-thyroid 
equilibrium is now established but is depressed toward a resting phase. Small doses of 
thyroxin have an unopposed effect on AP, particularly on its oculotropic component, and 
also, to some extent, on TC. The thyroid becomes smaller and fills with inert colloid. 


of thiouracil daily without thyroxin, the gland was found to be of normal 
size and the eyes were improved. The basal metabolic rate was + 18 per 
cent, notwithstanding the fact that the patient had been married the evening 
before. From this one case it would seem that when thyroxin is given in 
large amounts after the thyroid has reacted to thiouracil, it not only fails to 
inhibit hyperplasia but stimulates the thyroid to a marked increase in size 
without, however, exerting any particular calorigenic action. 

To sum up, from animal experiments it is concluded that thiouracil 
exerts an effect on the thyroid similar to that obtained by hypophysectomy 
or by suppression of pituitary function by giving thyroxin. The effect con- 
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sists principally in a refractoriness to the uptake of iodine and to the con- 
sequent synthesis in the gland of effective thyroid hormone. There is no 
reason to doubt that the mechanism is similar in man. The administration 
of thyroxin enhances the action of the thiouracil by further inhibiting the pro- 
duction of thyroid stimulating hormone and at the same time furnishes 
effective thyroid hormone to meet the requirements of other important end 
organs such as the eye and the tissue cells. 


VIII. SUMMARY AND CONCLUSIONS 


It is probable that the state of toxic hyperthyroidism is a condition of 
generalized imbalance in which the thyroid plays a secondary contributing 
part. Because the gland is not the primary source of the pathological dis- 
turbance, the beneficial results of thyroidectomy must be brought about 
through establishing a temporary block and thus breaking a vicious circle. 
If thiouracil or a similar thiourea derivative can safely inhibit the formation 
of or inactivate the effect of thyroid hormone, the same end results should 
be obtained as in cases undergoing thyroidectomy. The risks of the two 


procedures—medical and surgical—remain to be evaluated by more cases 


treated over a longer period of time. * 

In the series of 50 cases treated with thiouracil at the University Hos- 
pital, no serious complications were encountered during a period extending 
from one to 10 months. No case of drug intolerance, idiosyncrasy, or 
refractoriness was found. Thus far leukopenia has been the only serious 
effect and this has been transient ; however, unless frequent blood examina 
tions are made, this might represent an early step in the development of 
agranulocytosis. The depressant effect of the drug on the hematopoietic 
system must be anticipated throughout the course of treatment. 

No case failed to respond to the drug, but some responded more satis- 
factorily than others. In general, the higher the initial basal metabolic rate, 
the more dramatic was the response (figure 8). All cases improved first 
subjectively and then objectively. The effect of vitamins, sedation, and rest 
has been partially evaluated; at present it is believed that such adjunctive 
measures enhance the efficiency of thiouracil but have little intrinsic curative 
properties. 

No case has required operation, although planned elective thyroidectomy 
has been considered feasible in certain instances because of economy, con- 
venience, or cosmetic reasons. The patient coming to operation is treated 
in the same manner as one with simple colloid goiter, with the exception that 
measures are taken to control the greater vascularity encountered in a 
thyroid treated with thiouracil. Postoperatively, sodium sulfadiazine 1s 
given parenterally if there is any atelectasis, significant elevation of tem- 
perature, or sign of incipient thyroid storm. There have been no post- 
operative complications referable to treatment with thiouracil. 

Microscopic sections of thyroid glands treated with thiouracil have ex 
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hibited varying degrees of hyperplasia and colloid content. It is believed 
that the thiouracil effect is brought about by depression of normal enzyme 
reactions of tissues in general but especially of the pituitary (leading to 
suppression of synthesis of thyroid stimulating hormone) and of the thyroid 
(leading to inhibition of iodine uptake). Less hyperplasia and more col- 
loid have been noted in sections of two glands treated with thiouracil and 
thyroxin. Sections of two glands treated with thiouracil and iodine were 
in every way similar to thyroids treated with thiouracil alone. 

Over half of the 50 cases have received from 1 gr. of desiccated thyroid 
to 1/80 gr. of thyroxin daily, the dose being dependent_on the degree of 
exophthalmos present. In no case did the thiouracil effect appear to be 
inhibited by giving thyroid substance. It has been found that there is 
a trend toward a state of normal endocrine balance on thiouracil therapy 
alone, but the restoration is brought about more quickly, more completely, 
and with less frequent unpleasant side reactions when thyroid substance is 
given in combination with thiouracil. 

Four cases which have been observed for the past eight months have 
required no medication of any sort for the past three months and as yet 
appear to be in a state of normal physiologic equilibrium with basal metabolic 
rates in the range of + 12 per cent. Those patients who have relapsed be- 
cause treatment was discontinued too soon or because of intercurrent in- 
fection or emotional stress, have reacted in the same manner as have pa- 
tients who have developed recurrent hyperthyroidism following thyroidec- 


tomy. Such patients have responded as satisfactorily to the second round of 
medication with thiouracil and thyroxin as they did at the beginning of 
treatment. 

Because of the cyclic nature of Graves’ disease the remissions obtained 
by any treatment must not be confused with “cures” except in that small 
group of patients who have fallen victims to the malady because of a definite 
etiologic factor which can be removed. 


_ The author wishes to thank the Department of Pathology of the University Hospital 
for the preparation of the histopathological specimens reproduced in this paper. 
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USE OF THIOURACIL IN THE PREOPERATIVE 
PREPARATION OF PATIENTS WITH 
SEVERE HYPERTHYROIDISM * 


By Evmer C. Bartets, M.D., F.A.C.P., The Lahey Clinic, 
Boston, Massachusetts 


A PRELIMINARY report on the use of thiouracil in the preoperative man- 
agement of 12 toxic hyperthyroid patients at the Lahey Clinic was published 
in May 1944.1 We were convinced of the effectiveness of this drug and 
since then we have continued to use thiouracil as a preoperative therapeutic 
agent in a total of 64 patients. The patients treated were severely toxic and 
would have incurred more than the average surgical risk if they had been 
prepared in the usual manner by administration of Lugol’s solution. Most 
of these patients would have required multiple stage operations, but with 
thiouracil most went through a subtotal thyroidectomy safely and with no 
reaction. 

Our observations on this group were as follows. There were 51 females 
and 13 males with both types of hyperthyroidism—50 patients had primary 
hyperthyroidism or exophthalmic goiter and 14 patients had adenomatous 
goiter with hyperthyroidism. The ages varied from 11 years (a girl with 
severe, exophthalmic goiter) te 72 years. The average age was 43 years; 
27 patients were over 50 years of age. The duration of the hyperthyroidism 
ranged from three months to 15 years. Twenty-nine patients had had the 
disease for over two years; of these, 15 had been ill more than four years. 
(he average weight loss of the group was 29 pounds, with a loss of as much 
as 98 pounds in one case. The initial basal metabolic rate varied from + 21 
per cent to +98 per cent, the average rate being +51 per cent. These 
patients were all considered to have severe hyperthyroidism because of their 
being in the older age group, because they had had the disease for a long time 
and had high basal metabolic rates. Fifteen patients with adenomatous 
goiter were classified as thyrocardiacs, having either heart failure or auricular 
hbrillation without heart failure. 


PLAN OF TREATMENT 


Our early experience quickly taught us that when thiouracilf is used 
the maximum improvement must be strived for; in other words, patients 
should not be sent to operation until a normal or nearly normal basal meta- 
bolic rate is recorded. The objection to partial control is illustrated by two 
patients (figures 1 and 2) who were sent for operation, the first patient after 

* Received for publication December 12, 1944. 


+ The thiouracil was supplied by Dr. B. W. Carey, Lederle Laboratories, Inc., Pearl 
er, New York. 
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20 days of thiouracil with the basal rate of + 26 (previous rate, + 60) and 
the second patient after 40 days of treatment with the basal rate of 
(previous rate, + 60). 


+ 
i 


In both patients the operative course was so wi 
satisfactory that only a hemithyroidectomy was done. The fact that both 
patients had a severe postoperative reaction indicated that the decision of 
the anesthetist and surgeon to limit the operation to a hemithyroidectomy was 
justified. As a result we now continue the daily administration of 0.6 gn 

of thiouracil until the basal metabolic 


rate is practically normal and hype: 
thyroid symptoms have subsided. 


The time required to accomplish this 
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Fic. 1. Case of severe hyperthyroidism, showing slow response to thiouracil becaus: 
of previous iodine medication. Operation was done before maximum improvement 
obtained. 


degree of improvement is determined by the height of the basal metaboli 


rate. Actually, it has been found that approximately one day of treatmet 
with thiouracil is required for each per cent of elevation in the basal rat 
Those patients who had received Lugol’s solution before the administratio! 
of thiouracil responded less quickly and usually required a slightly longer 
time for treatment. With this knowledge, the date of their readiness for 
operation can be predicted and hospital arrangements can be made fn advance: 
The 64 patients had an average basal rate of + 51 per cent and afte 
undergoing treatment for an average period of 58 days, the basal rate was 
8 per cent (figure 3). The size of the gland did not seem to have at 
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lic. 2. Case of severe hyperthyroidism, showing slow response to thiouracil because 
previous iodine treatment. Operation was done before maximum improvement was 


btained. 


decided relationship to the duration of treatment. Associated with sub- 
jective improvement there was an average gain in weight of 13 pounds. 
The greatest gain in weight was 30 pounds, and 13 patients gained more 


than 20 pounds. 
Treatment of those patients who did not have heart failure was carried 
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Fic. 3. Drop in basal metabolic rate and gain in weight with thiouracil 
treatment are shown. 


on at home, the patients returning to the Clinic every two or three weeks for 
routine examination and differential white blood cell counts. Patients were 
advised to rest and eat a full diet, with lunches between meals. Patients with 
heart failure were hospitalized and as soon as cardiac compensation was 
established they were sent home on ambulatory treatment. 
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OPERATIVE PROCEDURES 


Fifty-two patients were subjected to subtotal thyroidectomy, 12 patients 
to hemithyroidectomy. Of the latter 12 patients, four had very large goiters 
and it was thought at the time unwise to do a subtotal thyroidectomy. This 
occurred early in our experience with thiouracil and before we had learned 
about smooth anesthesia and postoperative course of thiouracil-treated 
patients (figure 4). Speed is no longer a factor, since postoperative 
reactions do not occur, and now extremely large glands are removed at one 
stage (figure 5). Four patients were not treated long enough with thio- 
uracil to permit subtotal thyroidectomy without risk. Four patients were 
prepared for second stage operations with thiouracil after having had a first 
stage procedure performed following iodine preparation because their co 
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Fic. 4. Comparison of anesthesia and postoperative course following administration of! 
Lugol’s solution and of thiouracil. 


dition after the first operation was thought to be too serious to warrant 
second stage procedure without considerable risk. Thus treated, they had a: 
uneventful anesthesia and postoperative course. 

When the first patients receiving thiouracil underwent thyroidectomy, a 
most unsatisfactory surgical complication was encountered. The gland was 
found to be soft and friable, and bleeding was so extensive that there was 
difficulty in carrying out the usual surgical technic, including the isolation 0! 
the parathyroid glands and the recurrent laryngeal nerve. Some of our 
surgeons disliked operating on these patients for this reason. The difficulty 
was overcome when Lugol’s solution was administered along with thiouraci! 
(figure 6). Thiouracil is given until the basal metabolic rate approaches 
+ 20 per cent, when iodine is started. It is continued for three weeks pr‘ 
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operatively, discontinuing the thiouracil one week before operation. This 
method produced a satisfactory state of involution as determined at operation 
and by microscopic examination of excised thyroid tissue in all cases except 


n 
ore 


Further studies probably will show that iodine is not required pre- 
operatively in patients with adenomatous goiters or in patients with long- 


Adenomatous Goiter with Hyperthyroidism, Preoperative Treatment 
with Thiouracil 


Duration of Disease 6 Years 


Weight Loss 98 Pounds, Age 60 


July 13, 1944 October 10, 1944 
(89 Days) 

B.M.R. + 63 . + 2) 

Weight 110 Ib. Tere 

PaO SEs inn whe ; .. 88 


5. Severe hyperthyroidism caused by adenomatous goiter, showing clinical response to 
thiouracil. Subtotal thyroidectomy was done in one stage. 


standing primary hyperthyroidism. In the former the gland remains firm, 
and in the latter spontaneous involution over the years is sufficient to prevent 
the gland from bleeding excessively. 

Toxic REACTIONS OF THIOURACIL 


Toxic manifestations developed in eight cases,* only one of which is 
included in the above operated group. This patient had reached a suf- 


* Eight of a total of 119 patients who were given thiouracil 
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;. 6. Plan of combination of thiouracil and Lugol’s solution which produces satist 
. involution in the thyroid gland at operation. 


ficiently satisfactory condition to enable a subtotal thyroidectomy to be don 
Iodine was employed for preoperative preparation of the remaining patients 
The reactions consisted of: (a) skin eruption, one patient; (>) fever reac 
tion, four patients; (c) leukopenia, three patients. The skin eruption was 
generalized, being macular papular in type and quite pruritic. Relief was 
obtained immediately on stopping treatment. 

Fever reactions occurred within the first 10 days of treatment (figure 7) 
The temperature ranged to 102 or 103° F., and was associated with gen- 
eralized aches and pains. It returned to normal when thiouracil was dis- 
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Fever reaction with thiouracil, showing immediate return of fever 
when small dose is given again. 
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TABLE 


Blood Changes under Treatment with Thiouracil 


Differential Count 
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mor- Band |Lymph- Eosin- | Baso- 
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continued, and in all cases a repeated small dose of thiouracil caused an 


immediate return of fever. 
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Leukopenia occurred aiter two months, eight months, and 10 mont! 
treatment in three cases, the dose being 0.3, 0.1 and 0.5 gm. daily. Usu 
the change was sudden, with reduction in the total number of white 
and in the polymorphonuclear cells. A return of the blood to normal quic! 
followed discontinuance of the drug (table). One patient presented th 


early stages of agranulocytic angina. Fortunately, it was recognized early 


and the drug was stopped. These changes make blood examinations esse 
tial during the administration of thiouracil. 

The economic advantage of thiouracil can be realized when it is ki 
that the hospital stay now is seven to 10 days as compared with weeks 


patients with severe hyperthyroidism were prepared with Lugol’s solutio: 


SUMMARY 


Further experience with the use of thiouracil confirms our early in 
pression that this drug is extremely valuable in the preoperative manag 


ment of patients with severe primary hyperthyroidism or adenomatous goitet 


with secondary hyperthyroidism. 


and at that time operation can then be carried out without risk. 
The technical difficulties at operation which occurred in patients treate 


Thiouracil should be administered until maximum benefit is obtained, 


i 


1 


4 


only with thiouracil have now been overcome by the added use of Lugol's 


solution during a three-week period immediately before operation. 

The value of thiouracil lies in the reduction of the risk of surgical treat 
ment which we believe is still needed to terminate hyperthyroidism wit 
greater certainty and greater safety. 
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INTERCAPILLARY GLOMERULOSCLEROSIS * 


By Irvine I. Goopor, M.D., Boston, Massachusetts 


In 1936, Kimmelstiel and Wilson * first described a pathologic change in 
the kidneys which they called intercapillary glomerulosclerosis. Of their 
eight cases, seven were known to have had diabetes mellitus. Since that 
time there have been several conflicting reports regarding the incidence and 
nature of this lesion. This study was undertaken in an attempt to correlate 
the glomerular changes with various clinical and anatomic findings in the 
hope that some light may be thrown on the pathogenesis and significance of 


the lesion. 

In the eight instances of intercapillary glomerulosclerosis reported by 
Kimmelstiel and Wilson, diabetes mellitus, hypertension, albuminuria, and 
edema were present. Anson* in 1938, and Newburger and Peters* in 
1939 added several cases, and, in general, agreed with the observations of 
Kimmelstiel and Wilson. In 1941, Siegal and Allen* and Allen® in- 
vestigated the clinical and pathologic aspects of the condition. These in- 
vestigators noted that the lesion occurred in 35 of 105 diabetic patients, 
and in only one of 100 non-diabetic patients with hypertension. The com- 
plete renal syndrome including albuminuria, edema, hypertension, and 
uremia occurred in only three of 10 patients with advanced intercapillary 
glomerulosclerosis. Allen studied the kidneys anatomically and concluded 
that the lesion is actually a focal intramural glomerulosclerosis, rather than 
intercapillary, as it had previously been considered. He found, also, that 
hyalinization of the islands of Langerhans occurred as frequently and to as 
great a degree in the pancreases of diabetic patients withovt intercapillary 
glomerulosclerosis as in those with it. 

In 1942, Horn and Smetana’ published a review of all instances of 
diabetes mellitus and of arteriolar nephrosclerosis in the autopsy files of 
the Presbyterian Hospital in New York since 1909. Of 144 patients with 
diabetes mellitus, 22.9 per cent showed intercapillary glomerulosclerosis. Of 
126 instances of arteriolar nephrosclerosis without diabetes, 25.4 per cent 
showed the glomerular lesion. They stated, however, that advanced lesions 
occurred only in diabetic patients. 


MATERIAL 


\ history of clinically-manifest diabetes mellitus was recorded in 214 
ot 10,000 consecutive autopsies performed at Washington University School 
ot Medicine from 1910-1942. Since many of these patients had no records 
ot glucose tolerance tests, the diagnosis of diabetes mellitus was accepted in 

* Received for publication March 22, 1944. 


‘rom the Department of Pathology, Washington University School of Medicine, St 
Missouri. 
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the presence of elevated levels of sugar in the blood in the fasting state or 
extremely high non-fasting levels in the absence of administration of glu- 
cose intravenously. The clinical history and autopsy protocol of each 
case were reviewed, and all relevant observations charted. In addition, 
microscopic sections of the kidneys and pancreas of each case were studied, 
In all cases showing evidence of intercapillary glomerulosclerosis or of 
hyalinization of the islands of Langerhans additional sections were prepared 
and stained with Heidenhain’s aniline blue. 

Several series of controls were selected. One of these included 214 cases 
of patients without diabetes mellitus, as determined by the absence of glu- 
cose in the urine and a blood sugar level below 120 mg. per 100 c.c. Half 
of these patients had hypertension, the systolic pressure being greater than 
150 mm. of mercury or the diastolic greater than 100 mm. This group of 
214 cases was chosen so that the ages corresponded with those of the test 
series, and also so that they were spread over the 32 year period in the 
same way as were the diabetic patients. 

Another control series was selected, composed of 100 consecutive non- 
diabetic patients in whom the kidneys showed arteriolar disease. To study 
the part played by age in the development of intercapillary glomerulosclerosis, 
50 cases of non-diabetic patients over 70 years of age were examined, and a 
similar number from five to 20 years of age. 


ANATOMIC OBSERVATIONS 


Intercapillary glomerulosclerosis is recognized by the presence of dense 
hyaline material located in the glomeruli between capillary loops. It is most 
commonly present near the periphery of the glomerular tuft, and in many 
instances is associated with advanced thickening of the wall of the afferent 
arteriole. Occasionally the focal masses of hyaline material are present at 
many points in the glomeruli, and, indeed, when large enough a single mass 
may occupy over half the volume of the glomerulus. The lesion is diffuse 
in most instances, and if the condition is present to any extent it is common 
for most of the glomeruli to be involved in some degree. Thus, in grading 
the severity of the disease, the number of glomeruli involved is unsatis- 
factory as an index. It would appear to be more reliable to consider the 
relative amount of hyaline material in each mass, and the extent of involve- 


ment of the individual glomeruli. In this study a lesion is considered of 
slight degree when there are no large hyaline masses and the glomeruli 
contain only small deposits of material between the capillary loops. ‘These 
deposits are most commonly located at the periphery of the glomerulus, but 
are occasionally noted elsewhere (figure 1). A lesion of advanced grad 
is one in which almost every glomerulus contains one or more large hyalin 


masses (figure 2). The remainder are considered lesions of moderate 
degree (figure 3). 
Incidence of the Lesion. Of the 214 diabetic patients, the kidneys of %4 








INTERCAPILLARY GLOMERULOSCLEROSIS 375 


(44 per cent) showed the lesion of intercapillary glomerulosclerosis in vary- 
ng degree. Twenty of these were of advanced grade, 25 were of moderate 


severity, and 49 were slight. 
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1. A mild lesion of intercapillary glomerulosclerosis. There are several small 
hyaline material between the capillary loops. (x 108) 

2. An advanced grade of intercapillary glomerulosclerosis. All of the glomeruli 
section contain large masses of hyaline material. (X 108) 

3. A moderate grade of intercapillary glomerulosclerosis. Many glomeruli in 
tion contain masses of hyaline material of moderate size. (X 135) 
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Relation to Hyalinization of Islands. Hyalinization of the islands of 
Langerhans was found in 71 (33 per cent) of the 214 cases of diabetes 
mellitus. Of these, 46 (64 per cent) were associated with intercapillary 
glomerulosclerosis. Of the 94 instances in which the renal lesion was found, 
48 (51 per cent) also showed hyaline change in the islands of Langerhans 
(figure 4). 

These figures are higher than these of Siegal and Allen,* who found 
intercapillary glomerulosclerosis in 33.3 per cent of 105 diabetic patients over 
40 years of age. These authors reported that about half of those cases with 
hyaline islands also had the glomerular lesion. In our series, 64 per cent of 
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214 DIABETIC PATIENTS 


Fic. 4. A chart to show the relative and combined incidence of intercapillary glon 
sclerosis and hyalinization of the islands of Langerhans in 214 diabetic patients. 


the cases with hyaline islands also had intercapillary glomerulosclerosis. Al- 
though this figure might lead one to suspect that there is a relation between 
hyaline islands and intercapillary glomerulosclerosis, the fact that only 5] 
per cent of the cases with the renal lesion were associated with hyalinization 
of the islands of Langerhans points in the opposite direction. Of 49 patients 
with a slight degree of intercapillary glomerulosclerosis, 24 (49 per cent) had 
hyalinization of the islands of Langerhans. Hyalinization of the islands 
was present in 13 (52 per cent) of patients with moderate renal lesions, and 
in nine (45 per cent) of patients with advanced lesions. 
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Relation to Age. The incidence of hyalinization of the islands of 
Langerhans in diabetic patients increases with advancing age, whereas the 
incidence of the glomerular lesion reaches a plateau between 30 and 40 years 
of age. ‘There is a rise in the incidence of intercapillary glomerulosclerosis 
after the age of 70 years (figure 5). Fourteen patients, or 15 per cent, of 
the group with intercapillary glomerulosclerosis were under 40 years of age. 
[wo female patients, 17 and 19 years of age, respectively, neither of whom 
had received insulin, showed the lesion in the kidneys. The lesion was also 
present in slight or moderate grade in three patients dying in the third decade. 
The age incidence of intercapillary glomerulosclerosis in our series thus 
differs from the findings of other investigators in that the youngest patient 
thus far reported to have shown this lesion was 35 years of age. In our 
control series, intercapillary glomerulosclerosis was not found in the kidneys 
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lhe incidence of intercapillary glomerulosclerosis and hyalinization of the islands 
of Langerhans in relation to the age of the patients. 


of 50 patients between five and 20 years of age without diabetes. However, 
ina similar number of patients without diabetes over the age of 70, the 
lesion was encountered in 15 cases (30 per cent). In evaluating the sig- 
nificance of this finding, one must consider conditions related to diabetes 
mellitus as being possibly associated with the glomerular change, since this 
lesion is so commonly found in diabetic patients. It is known that in the 
process of aging the glucose tolerance curve becomes altered from the normal 
to one approaching or resembling the diabetic type of curve. Unfortunately, 
these examinations were not available in the material used for this study. 
It is of interest to note that in the series of 50 non-diabetic patients over 70 
years of age, hyalinization of the islands of Langerhans occurred in four 


instances (8 per cent). 

‘elation to Sex. Our series of diabetic patients is composed of 107 
men and an equal number of women. Intercapillary glomerulosclerosis was 
present in the kidneys of 38 men (35 per cent) and 56 women (52 per cent), 
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a ratio of 7:10. Other workers have reported a predominance in women 
over men, varying from 30 to 60 per cent. 

Relation to Duration of Diabetes. Correlation of the incidence of 
intercapillary glomerulosclerosis with the known duration of diabetes mellitus 
reveals a constant increase in incidence with increase in duration above six 
years (figure 6). With known duration up to six years, the incidence oi 
the lesion is between 30 and 40 per cent. After six years it rises steadily 
Although the total number of patients who had diabetes mellitus for more 
than six years is small, a uniformly high proportion of these patients had 
intercapillary glomerulosclerosis. This finding permits the conclusion that 
the diabetes precedes the renal lesion. 

Relation to Treatment with Insulin. Treatment of diabetes mellitus with 
insulin has been suggested as a factor in the production of the glomerular 
lesion. In 83 patients with intercapillary glomerulosclerosis in whom th 
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Fic. 6. The incidence of intercapillary glomerulosclerosis in relation to the durati 
diabetes mellitus. 


type of treatment is known, 50 received no treatment, 10 received insulin for 
less than one year, and 23 received insulin for periods varying from one to 
13 years. In the entire group of 214 diabetic patients, 57 received insulin 
for some time longer than the terminal hospital admission. Of these 5/ 
patients, 23 had intercapillary glomerulosclerosis. The absence of a his- 
tory of treatment with insulin in 54 per cent of the patients with inter- 
capillary glomerulosclerosis is sufficient evidence against a relationship be- 
tween treatment and the renal lesion. 

Relation to Hypertension. Of our series of 214 diabetic patients, the 
blood pressure readings of 187 are known. Of these, 81 (43 per cent) had 
hypertension. Of 88 patients with intercapillary glomerulosclerosis in whom 
blood pressure readings are recorded, 44 (50 per cent) had hypertension 
An attempt to correlate the incidence of intercapillary glomerulosclerosis 
with hypertension, using enlargement of the heart as an index of the 
presence of hypertension, was not successful. Sixty-six per cent of the 
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patients with intercapillary glomerulosclerosis had arteriolar changes in the 
kidneys, and the additional glomerular lesion is then not necessary to explain 
the enlarged heart. Of the 20 patients with advanced intercapillary 
glomerulosclerosis, 18 had arteriolar nephrosclerosis. Of 83 patients with 
intercapillary glomerulosclerosis in whom the weight of the heart was known, 
44 (53 per cent) of the hearts weighed more than 400 grams. Of 104 
patients without intercapillary glomerulosclerosis in whom the weight of the 
heart was known, 45 (43 per cent) weighed more than 400 grams. Of 
214 non-diabetic patients, half of whom had clinical hypertension, 21 (10 
per cent) had the changes of intercapillary glomerulosclerosis. In all of these 
cases, however, the lesions were of minimal severity. Twelve of these 21 
patients had hypertension. 

Incidence in Arteriolar Nephrosclerosis. In a group of 100 non-diabetic 
patients with arteriolar nephrosclerosis, 11 (11 per cent) showed the 
presence. of intercapillary glomerulosclerosis. Again the lesions were of 
minimal degree. 


CLINICAL CORRELATION 


Considering albuminuria as an index, one finds a distinct difference in 
the amount of albumin excreted by a patient with mild intercapillary 
glomerulosclerosis and one with advanced lesions (figure 7). In patients 
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The correlation between the severity of the glomerular lesion and the amount of 
albuminuria. 


with mild lesions there is in general little or no albumin in the urine. Of 
18 patients with advanced lesions 15 excreted large amounts of albumin. 
No other renal disease was found in these instances to explain the marked 
albuminuria. Thirty per cent of the patients with advanced lesions had ad- 
vanced edema on a hypoproteinemic basis during their terminal course. 
The lesion may appear at any age beyond the second decade. It is most 
common between 40 and 60 years of age. It is more likely to be found in 
women than in men, in a ratio of 10:7. The diabetes mellitus is usually 
mild in character and of long duration. The incidence of the glomerular 
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lesion rises rapidly in the group of patients who have had diabetes for more 
than six years. 

Other authors have stated that intercapillary glomerulosclerosis rarely 
occurs in patients without diabetes mellitus. Horn and Smetana ® are the 
only investigators thus far who have found this lesion in a fairly high 
proportion of non-diabetic patients. In 214 non-diabetic patients, selected 
so that they corresponded in age with the diabetic patients, intercapillary 
glomerulosclerosis was found in 21 instances (10 per cent). In all of these 
cases the lesions were extremely mild. Similarly, in 100 non-diabetic 
patients with arteriolar nephrosclerosis, 11 instances of intercapillary 
glomerulosclerosis were found. In this group also the lesions were oi 
minimal degree. It is thus evident that in the population as a whole, and 
in individuals with vascular disease of the kidneys, intercapillary glomerulo- 
sclerosis is present to a slight degree in one person in 10. The lesion pro- 
duces no signs or symptoms, and examination of the urine and of the renal 
function reveals no detectable abnormalities. 

When the renal lesion becomes of advanced degree it may produc 
albuminuria and reduction of renal function which have been observed by 
other authors. As has been noted by Horn and Smetana, and confirmed b 
the studies reported here, these advanced lesions are present only in patients 
with diabetes mellitus. 

Clinically, the diagnosis of intercapillary glomerulosclerosis is justifi 
in a patient who has had mild or moderately severe diabetes mellitus for 
considerable period of time, usually over six years, who begins to excret 
moderate to large amounts of albumin in the urine without evidence of ot! 
renal disease to account for the albuminuria. The patient, in most 
stances, should be over 45 years of age and of the female sex 


| 
( 
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SUMMARY 


Intercapillary glomerulosclerosis occurs in 44 per cent of diabet 
patients. Women are more likely to show the lesion than men, in a rati 
of 10:7. It is more prevalent in patients whose diabetes is of longer dura 
tion, and who are in older age groups. There is no association with tr 
ment with insulin. Thirty per cent of non-diabetic individuals over 
years of age have mild lesions of intercapillary glomerulosclerosis. Non 
are present in a group of non-diabetic patients between 5 and 20 years o! 
age. Mild lesions are present in 10 per cent of the population as a whole 
Advanced lesions are present only in patients with diabetes mellitus. 
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THE TREATMENT OF ARTHRITIC PAIN WITH 
DEMEROL, A NEW SYNTHETIC ANALGESIC * 


By Ropert C. BatrerMAN, M.D., New York, N. Y. 


WITH the exception of salicylates for the polyarthritis of rheumatic fever 
and c@Ichicine for gout, which are more or less specific for these conditions, 
the treatment of the chronic pain of arthritis has always been a difficult 
problem. It is admitted that the commonly used analgesics, such as sali 
cylates and amidopyrine, have some value in the mild form of arthralgias or 
decrease to some extent the discomfort of chronic pain, but their potency is 
such that analgesia is never prolonged or complete. Too often the physi- 
cian must resort to opiates, a practice which unfortunately is not very satis- 
factory. Of the many disadvantages associated with their use, tolerance 
and addiction are the most important in limiting their value in the treat- 
ment of chronic pain. Fortunately a new synthetic analgesic, Demerol,’ 
has been introduced,’ which approaches the potency of morphine, but pos- 
sesses an addiction liability much less than any opiate derivative.” ** Fur 
thermore, as far as tolerance is concerned, it has been administered for 
many weeks or months without necessitating increasing doses to achieve th« 
same analgesic effect." These advantages over morphine have bee! 
utilized in the treatment of chronic arthritic pain, the result of which stud) 
is the subject of this report. 

From March 1941 to date, 183 patients requiring hospitalization fo: 
severe pain associated with an arthritic condition, and 73 ambulatory pa 
tients were treated with Demerol. At the onset of the study in the hos 
pitalized patients before sufficient experience as to the effectiveness of thi 
drug was available, it was customary to administer a small dose of 50 to 75 
mg. either orally or parenterally. If this dose proved insufficient it wa 
increased to 100 mg. and rarely to 150 mg. In several instances, therefore, 
this allowed an opportunity to study the effectiveness of different dos 
and methods of administration. Thus, 89 patients received 92 trials o 
the drug parenterally, and 122 patients were treated orally for 132 trial 
(table 1). Both methods were used at different times in 28 patients. 

Regardless of diagnosis, severity of pain, or dose, Demerol admin 
istered parenterally resulted in satisfactory analgesia in approximately 83 
per cent of the trials and an additional 13 per cent had moderate relief o 
pain (table 2). Thus, the administration of 100 mg. parenterally ever) 

* Received for publication March 16, 1944. 

From the Department of Therapeutics, New York University College of Medicine a 
the Third (New York University) Medical Division of Bellevue Hospital. 

+ Demerol is 1-methyl 4-phenyl-piperidine 4-carboxylic acid ethyl ester hydrochloride. 
was introduced in Europe as “eudolat,” and it was subsequently known on that continent 


and in South America as “dolantin.” The Winthrop Chemical Company, Inc., gracious! 
supplied us with the drug and with other aid in connection with this investigation. 
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TABLE | 


Scope of Investigation 


Parenterally Orally 
No. of EEE ————— 
Patients | . , . — . 
No. of No. of No. of | No. of 
Patients Trials | Patients | Trials 


Diagnosis 


Osteoarthritis 54 
General 
Vertebral 
Knee 
Shoulder 
Hip 


Sacroiliac 


Une UL OO 
Auumnwown 


Sciatic syndrome 
Rheumatoid arthritis 
Infectious arthritis 

(Non-specific etiology) 
Gout 
Spondylitis (Marie-Striimpell) 
Gonococcal arthritis 
Polvarthritis (rheumatic fever) 
Bursitis 

Subdeltoid 

Olecranon 

Gluteal 

Patella 


M ositis 3 


Total 183 


four hours was sufficient in the majority of patients completely to control 
the pain for three or more hours or to give almost complete relief of pain 
for several hours. This was attained with few or no untoward reactions. 
In spite of prolonged administration, in many instances for weeks and 
months, the same result was achieved as long as the medication was given 
at regular intervals. 

Excellent results were obtained in alleviating the pain of the sciatic 

TABLE II 


Effectiveness of Demerol in Terms of Dose Administered both Parenterally and Orally, 
Regardless of Diagnosis or Severity of Pain 





Administered Parenterally Administered Orally 








Complete} Moderate} Slight None Complete] Moderate| Slight None 
No. of - x No. of 
Trials lrials 
% {No % ‘ No.| % |No 


| 








33.3 
10.0 














13.0 
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syndrome regardless of causation. Similar effects were noted in patients 
with myositis, acute bursitis, advanced osteoarthritis, rheumatoid, gonococ- 
cal, and non-specific infectious arthritis. Particularly striking was the relief 
of secondary muscle spasm and increased mobility of the joint following 
prolonged administration of Demerol. 

When Demerol was administered orally, completely satisfactory re 
sults were achieved in 62 per cent of the 132 trials and in an additional 18 
per cent of the trials there was moderate relief of pain. From table 2 it 
would appear that approximately the same relief is obtained with 50, 75, or 
100 mg. Actually, when one considers the results in terms of diagnosis it 
is evident that a greater response is obtained with the higher doses. As i1 
the case of the parenteral route good results are obtained with oral Demerol 
in the sciatic syndrome, osteoarthritis, infectious non-specific arthritis, 
gonococcal and rheumatoid arthritis. Only in the case of polyarthritis due 
to rheumatic fever are the results unsatisfactory. With this condition onl) 
50 per cent (nine out of 18 trials) had relief of pain with the drug admin 
istered orally. 

The treatment of the ambulatory patient is complicated by the fact that 
a high percentage of such patients experience unpleasant side reactions 
Since these may take the form of dizziness, nausea, vomiting, and rarely 
syncope, it is very difficult in certain individuals to obtain a satisfactory) 
response. Thus, in the group of 73 ambulatory patients, unsatisfactory 
relief of pain was noted in 29 (table 3). Twenty-two of these had moderate 
to severe side reactions overshadowing any analgesic effect of the drug and 

TABLE III 


Effectiveness of Demerol Administered Orally to Ambulatory Patients 


Effectiveness 


No. of | 
Patients 


ieee 





| 
Complete | Moderate Slight 


Osteoarthritis 
General 
Vertebral 
Knee 
Shoulder 
Hip 
Sacroiliac 


| 
| 
| 
| 
| 


atn 


| 
| 


) 

20 

4 7 
1 1 
5 3 
3 2 
’ 3 
1 1 
2 2 


| WRAP ORK 
~ 
° 


a 
Nm 


Total 


Rheumatoid arthritis 
Spondylitis (Marie-Striimpell) 
Infectious (non-specific) arthritis 
Gout 

Bursitis—subdeltoid 
Bursitis—gluteal 

Myositis 


Total 














Per cent 
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also acting as a barrier for continuation of the medication and proper ad- 
justment of the dose. Although the results indicate that only 53 per cent 
of the cases had relief of their arthritic pain, the incidence of satisfactory 
response would have been higher if those patients having an untoward reac- 
tion would have continued taking the medication. This is because tolerance 
to the side reactions develops very quickly, thus allowing the analgesic effects 
to become manifest. Many patients gradually obtained greater and more 
prolonged relief of their pain even though they may have experienced some 
reactions at the onset of therapy. For this reason it is advisable when 
initiating the use of Demerol for ambulatory patients to start with a small 
lose, usually 25 mg., for the first few days until the tendency to untoward 
reactions subsides. No attempt should be made to achieve analgesia during 
this phase of therapy, but as soon as possible the dose should be increased 
to 50 or 100 mg. every four hours. This régime invariably gives satis- 
factory results regardless of the type of arthritis or severity of the pain. 
Although for the purpose of this study, orthopedic and other corrective 
measures were limited wherever possible, it must be remembered that 
Demerol can only give symptomatic relief of pain and that these measures 


should be instituted if indicated. 

In conclusion, although insufficient cases are available for a statistical 
survey of the effectiveness of Demerol in any specific arthritic condition, it 
is apparent that the drug is of definite value in the treatment of chronic 


pain associated with arthritis. Hospitalized patients respond to a degree 
comparable to the effects expected with morphine. However, the dangers 
of addiction are minimal and the incidence of side reactions is much lower. 
Ambulatory patients can also be treated satisfactorily if the dose is deter- 
mined individually for each patient and time is allowed for untoward reac- 
tions, if any, to subside. 


Il am indebted to Miss Aniele C. Evaskitis and Miss Gwendolyn M. Newhook, research 
nurses of the Department of Therapeutics, New York University College of Medicine, for 
their invaluable assistance in obtaining data on patients receiving Demerol. 


BIBLIOGRAPHY 


sLeB, O., and SCHAUMANN, O.: Dolantin, ein neuartiges Spasmolytikum und Anal- 
getikum (Chemisches und Pharmakologisches), Deutsch. med. Wehnschr., 1939, Ixv, 
967. 
. HimMmetssacu, C. K.: Studies of the addiction liability of Demerol (D-140), Jr. Pharm. 

and Exper. Therap., 1942, lxxv, 64-68. 

BATTERMAN, R. C., and Himmetssacu, C. K.: Demerol—a new synthetic analgesic, Jr. 
Am. Med. Assoc., 1943, cxxii, 222-226. 

HIiMMELSsBACH, C. K.: Further studies of the addiction liability of Demerol, Jr. Pharm. 
and Exper. Therap., 1943, xxix, 5-9. 

BATTERMAN, R. C.: Clinical effectiveness and safety of a new synthetic analgesic drug, 
Demerol, Arch. Int. Med., Ixxi, 345-356 





SEVERE ASTHMATIC DYSPNEA AS THE SOLE 
PRESENTING SYMPTOM OF GENERALIZED 
ENDOLYMPHATIC CARCINOMATOSIS 


REPORT OF TWO CASES WITH AUTOPSY FINDINGS AND 
REVIEW OF THE PERTINENT LITERATURE * 


By AvBert I. Menpetorr, M.D., Boston, Massachusetts 


It is common knowledge today that respiratory symptoms are not 
frequent manifestations of malignant disease arising elsewhere than in thx 
lungs. Metastases to the lung are of fairly common occurrence in a great 
variety of carcinomata; these metastases usually occur as nodular, solid, or 
linear masses, without constant relationship to lymphatics, arterioles, or 
venules. Less commonly, the neoplastic cells are found almost exclusively 
within the pulmonary lymphatics, and may in addition permeate the venules 
or arterioles. This type of “carcinomatous lymphangitis’” was first de- 
scribed by Andral,’ mentioned again by Virchow,’ and more fully elaborated 
by Troisier.6 The frequency with which this histological picture is found 
has been appreciated much more fully in Europe than in America, and it 
is only within recent years that the peculiar aspects of the clinical picture 
to which it can give rise have been studied. Unfortunately, most of the 
reported series of cases presenting the pathological picture outlined above 
have not carefully distinguished between those cases in which other clinical 
evidences of malignancy were present and those in which pulmonary mani 
festations were the sole or predominant features of clinical syndromes dit 
ficult of diagnosis and resistant to any therapy. 

It is the purpose of this paper to report two cases in which pulmonary 
metastases from intra-abdominal cancer gave rise to a clinical syndrome so 
typical that therapeutic régimes routine for that syndrome were instituted, 
without suspicion of the underlying malignant process. In both these cases 
the syndrome was asthmatic dyspnea and the underlying pathological process 
pulmonary endolymphatic carcinomatosis. In neither instance were ther 


any signs or symptoms referable to the primary site of the tumor, nor did 


clinical and roentgenological investigations disclosé any evidence of metas 
tases to other organs. A brief review of the clinical, pathological, and 
physiological features of pulmonary endolymphatic carcinomatosis follows 


the case reports. 
Case REporRTS 


Case 1. This 28-year-old, American-born, single factory worker was admitt 
to the hospital in December with the chief complaint of acute respiratory distr 


* Received for publication May 15, 1944. 
From the Medical Clinic of the Peter Bent Brigham Hospital and the Department of 
Medicine, Harvard Medical School 
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For four months she had had progressive shortness of breath following a rhinitis 
and conjunctivitis in August. During the entire year before entry she had been 
somewhat apathetic and listless and had lost a little weight. Two months before 
hospitalization she had begun to wheeze and became subject to paroxysms of violent 
coughing, at the end of which bouts she often vomited up clear gastric fluid. No 
other gastrointestinal disturbances were noted. Two weeks prior to entry she had a 
mild shaking chill with some pain in the left lower chest and epigastric soreness 
after coughing. For the week preceding admission she had had frequent chilly 
sensations, associated with definitely wheezy breathing; on the morning of admission 
she had an acute attack of wheezing dyspnea. Past history revealed that the patient 
had suffered from hay fever and possibly from mild asthma for the past two ragweed 
seasons. She had worked in textile finishing plants for several years, where she 
was exposed to wool dusts, but she had not been subjected to this exposure for the 
three months preceding admission. There was no history of eczema, angioneurotic 
edema, or urticaria. There had been a “nervous breakdown” nine years prior to 
entry, and there was a well-documented history of nightmares, temper tantrums, 
and nervous instability. Otherwise, she had been in good health. Family history 
and social history were not in any way remarkable. 

Physical examination disclosed a well-developed, well-nourished, acutely ill young 
woman with temperature 101.2° F. by rectum, pulse 160, respirations 28 per minute. 
She was cyanotic, orthopneic, perspiring, and coughing paroxysmally. Occasionally 

vomited clear gastric contents after a severe bout of coughing. There was 
audible wheezing. Throat and_tonsillar fossae were reddened; the neck was supple; 
the thorax was symmetrical with slightly increased anteroposterior diameter and 
moved, as a whole, with all the accessory muscles of respiration in use. There 
were no signs of consolidation; expiration was prolonged, and the chest was full of 
squeaks and wheezes. The heart, abdomen, genitalia, rectum, and nervous system 
were not remarkable. Blood pressure was 118 mm. Hg systolic and 90 mm. diastolic. 

Laboratory Data. The blood Hinton and Wassermann reactions were negative. 
Urinalysis, hematocrit, sedimentation rate, hemoglobin, blood urea nitrogen, serum 
protein, and fasting blood sugar determinations were within normal limits. The 
leukocyte count was 15,000 per cubic millimeter on admission, with a normal dif- 
ferential count. Gastric contents and stools were guaiac-negative on two occasions. 
The vital capacity was 400 cubic centimeters. A roentgen-ray film on admission 
showed extensive, rather marked involvement of both lungs with peculiar diffuse 
streaking suggesting pulmonary fibrosis alternating with small circular clear areas 
of lobular emphysema. The hilar shadows were enlarged and “inflammatory” in 

arance. An electrocardiogram showed a sinus tachycardia, with low EMF and 

rmal QRS. 

Hospital Course. The patient was given oxygen, which reduced her pulse rate 
from 160 to 120 per minute, at which rate it remained for the greater part of her 
hospital stay. The wheezing, however, was not relieved by oxygen, by epinephrine, 
r by the usual antispasmodics, including 0.48 gram of aminophylline intravenously. 
‘stimation of the oxygen saturation of her capillary blood showed that when she 
reathed room air her saturation was 81 per cent (normal 95-98 per cent) ; after she 
iad inhaled 80 per cent oxygen for one hour, the saturation had risen to 100 per cent. 
Another roentgen examination showed much the same picture as before, with in- 
creased reaction around the hilar nodes. The liver became palpable one finger’s 
breadth below the costal margin and was slightly tender. She died on the nineteenth 
hospital day. 

Clinical Impression. The majority opinion was that the patient’s respiratory 
difficulties resulted from a generalized pulmonary fibrosis, probably caused by a 
chronic pneumonitis of virus etiology. 
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Autopsy. A generalized carcinomatosis was the striking finding. The left lobe 
of the liver was so completely replaced by tumor that its edge was smooth and not 
nodular. There was extensive involvement of the abdominal lymph nodes, the peri 
toneum, and the ovaries. The lungs presented an interesting appearance. They 
remained distended after the thorax was opened, and the pleurae showed extensive 
patches of thickening, in most areas following the distribution of the pleural lym- 
phatics. The cut surfaces showed an unusual, mosaic-like pattern in which small 
areas of atelectasis appeared to alternate with areas of emphysema. The stomach 
was not remarkable except for a tiny hard nodule in the pyloric mucosa, 4 mm. in 
diameter, which was fixed, but not ulcerating. 

Microscopic examination showed the small nodule in the pylorus to be made up 
of neoplastic epithelial glands and abundant stroma, with many adjacent large 
lymphatics distended with tumor cells. The lung tissue showed extensive infiltration 
with the same kind of cells. The largest masses of these cells were found in the 
distended peribronchial and perivascular lymphatics. In the instances where the 
tumor was found infiltrating the walls of the bronchi and larger blood vessels as well 
as the pleura, delicate, actively proliferating connective tissue stroma could be seen. 
Clumps of tumor cells were identified within blood vessels of larger caliber. Nodul 
in the liver and the abdominal lymph nodes and viscera showed much the same 
picture of infiltration by tumor cells originating in the pyloric area. 

Summary of Case. A 28-year-old single woman entered the hospital in an acute 
asthmatic state, following four months of progressive wheezing dyspnea. She had 
felt tired for a year, but had no specific complaints until her respiratory difficulties 
began. To physical examination she revealed only cyanosis and markedly wheezy 
dyspnea. Laboratory data were not remarkable. The roentgen films showed gen- 
eralized reticular shadows in the lung, with enlarged hilar nodes. She did not re- 
spond to any of the usual bronchodilators, and died on the nineteenth hospital day. 
Autopsy revealed widespread endolymphatic metastases from a small adenocarcinoma 
of the pyloric region. There was extensive carcinomatous permeation of the peri 
bronchiolar lymphatics with some infiltration of pulmonary blood vessels (figure 

Case 2. The patient was a 38-year-old single, white, American-born sales girl 
who entered the hospital with an eight weeks’ story of pleuritic pain, cough, and 
wheezing. She had been in excellent health until nine weeks before entry, at which 
time she had a low-grade lumbar backache; seven days later this complaint bothered 
her enough to force her to take to bed. Two days later she had a sudden chill, lasting 
5 to 10 minutes, and developed a hacking cough. She complained of pain in het 
lower left chest, and was treated by her physician by means of mustard plasters and 
cough remedies, with some relief. From the onset of her cough she had been short 
of breath, and for the four weeks prior to entry she had been wheezing severely 
There had been some sudden sweats, occasionally as often as four times a day, but 
the outstanding complaints had been dyspnea, orthopnea, and wheezing, associated wit! 
paroxysms of nonproductive coughing. She had become anorexic and had lost 12 
pounds. There were no symptoms referable to other systems. There was no history 
of previous asthma, hay fever, or other allergic manifestations. Past history revealed 
that the patient had always enjoyed good health; she had been subject to occasiona 
head colds and believed that she had enlarged adenoids. She had missed her las 
menstrual period. Family history and social history were not remarkable. 

Physical examination disclosed a well-developed and well-nourished woman o! 
the stated age who was propped up in bed and appeared acutely ill. She was n 
tally alert, but slightly cyanotic and gasping for breath. The respiratory rate was 32 
per minute, the temperature 100.6° F. by rectum. The skin was pale, without eru 
tions, pigmentation, or jaundice, and was cold and clammy over the extremities. The 
lips and finger nails were cyanotic. Eyes, ears, nose, and throat were not signifi 
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Section of small bronchus. 


Case 1. 
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cantly abnormal. The thorax was symmetrical, moved as a whole, and expiratior 
was prolonged and labored. The lungs showed impaired resonance to percussion at 
both bases with some signs of consolidation at the left base. There were loud ex 
piratory wheezes over the entire chest. The heart seemed slightly enlarged, but 
was otherwise normal except for a tachycardia of 120. The blood pressure was 
138 mm. Hg systolic and 86 mm. diastolic. The abdomen contained no palpable 
viscera, was not distended, and showed no signs of fluid. Pelvic and rectal ex- 
amination revealed no abnormalities. Neurological examination was not remarkable 

Laboratory Data. The blood Hinton and Wassermann reactions were negative 
the urine was not remarkable. The, blood showed a hemoglobin of 85 per cent 
(Sahli), an erythrocyte count of 4.0 million per cubic millimeter, a leukocyte count 
of 10,900 per cubic millimeter, with normal differential. One stool shows 
positive guaiac reaction. A bedside roentgen film disclosed a diffuse fine mottling 
throughout both lungs. Intracutaneous test with old tuberculin 1:10,000 was 
positive. 

Hospital Course. From the outset the patient’s main difficulty was respiratory 
her dyspnea, wheezing, and tachycardia were treated with sedation and oxygen, with- 
out relief. A strenuous antiasthmatic régime utilizing the usual antispasmodics pro- 
duced some amelioration of the wheezing without altering in the least her progressively 
downward course. Her pulse rose to 140-150 per minute, her respirations to 40 p 
minute, and she died on the fourth hospital day. 

Clinical Impression. There was no unanimity concerning the diagnosis, but 
diffuse acute pneumonitis and miliary tuberculosis were thought to be the most prol 
able causes of the acute asthmatic dyspnea. 

Autopsy. A generalized carcinomatosis was evident on opening the abdomen 
The retroperitoneal area was filled with a mass of indurated para-aortic lymph nodes 
most marked at the level of the left kidney, but extending all along the aorta fr 
its bifurcation up to and through the diaphragm. No primary tumor could 
palpated. The right cavity contained 100 cubic centimeters of blood-tinged fluid 
The left pleural space was clear. There were extensive fibrinous adhesions ove! 
both left lung lobes. After the thorax was opened, the lungs remained firm and o1 
cut section showed a “sandpaper appearance,” with lymphatics and venules outlined 
as hard, firm cords. The pleural surfaces also showed cords of firm tissue, and the 
tracheobronchial lymph nodes were invaded and partially replaced by tumor tissue 
[he pancreas was completely surrounded by massive cancerous nodes. 

On microscopic examination the lungs showed greatly dilated lymphatics and 
partially recanalized thrombi in the veins; both lymphatics and veins contained 
masses of tumor cells. The tumor tissue was for the most part undifferentiated 
but manifested a slight tendency toward an acinar arrangement. The alveoli were 
invaded here and there, but the tumor cells lay largely within the veins and ly! 
phatics. Other abdominal viscera were similarly involved. The lumbar vertebrae and 
rib marrow were filled with these neoplastic cells, and there was hematopoiesis 1 
the liver and spleen. 

The pathologist interpreted this picture as that of adenocarcinomatosis, pro! 
arising from aberrant pancreatic tissue in the retroperitoneal spaces. 

Summary of Case. A 38-year-old single woman gave an eight weeks’ stor) 
of pleuritic pain, cough, and wheezing, with sudden onset marked by chills. In 
excellent health beforehand, she gave no symptoms referable to disturbances of othe! 
organ systems. Physical examination was remarkable only for cyanosis and tlie 
signs of asthmatic dyspnea, with minimal consolidation at the left lung base. Labora 
tory data were noncontributory except for one guaiac-positive stool. The roentgem 
film showed a fine mottling throughout both lungs. She died on the fourth hos 
pital day while under intensive therapy with oxygen and antispasmodics. Autops) 
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showed a generalized endolymphatic carcinomatosis, probably originating in aberrant 
pancreatic tissue. Pulmonary lymphatics and smaller blood vessels were extensively 
nvaded by the tumor cells. 


DISCUSSION 


(hese two patients belong to that relatively small group of cancerous 
subjects presenting diagnostic problems in dyspnea, in whom the respira- 
tory embarrassment is so severe that general symptoms, which under other 
circumstances might be attributed to malignancy, are discounted as being 
secondary to the respiratory difficulties. The two cases here reported are 
unusual in the literature because they presented only dyspnea of the asthmatic 
type; otherwise, they are in no way distinct from other cases showing dysp- 
nea due to “carcinomatous lymphangitis”* of the lung, and the following 
remarks will stress those features they share in common with the whole 
group rather than those features in which they differ. 


CLINICAL PICTURE 


\s a general rule, respiratory symptoms in these cases depend primarily 
upon whether the tumor cells have obstructed the smaller pulmonary 
arterioles to a degree sufficient to cause pulmonary hypertension, or whether 
the infiltration is predominantly endolymphatic and peribronchiolar. In the 
former type, described first by Schmidt,** and well reviewed recently by 
Greenspan,° symptoms and signs of right-sided heart failure may be the 


presenting features. In the latter type, into which category the present 
cases fall, symptoms are more strictly’ referable to interference with res- 
piratory exchange and with the normal activity of bronchial musculature. 

|. Age and Sex Incidence. In an analysis of 49 cases from the litera- 
ture, Wu ° found that 8 per cent occurred in the second decade of life, 28.6 
per cent in the third, 28.6 per cent in the fourth, 20.4 per cent in the fifth, 
6.1 per cent in the sixth, and 4.0 per cent in the seventh decade. This col- 
lection of pathological data includes several cases of bronchogenic cancer, 
however, which do not properly belong in a group of cases presenting pri- 
marily metastatic phenomena such as that we are now considering. He 
added five cases of his own, which followed the same age distribution as 
does the larger series, but again he included one case of primary carcinoma of 
the bronchus in this group. In addition, none of his cases presented pri- 
marily respiratory difficulties, and all of them had other evidences of 
malignant disease. In a similarly comprehensive and nonselective review, 
Poppi’ found that the average age at onset of all cases was 42.6 years, but 
that in those cases with metastases from carcinoma of the stomach the 
average was 38 years. 

Wu’s figures show 65.3 per cent of the cases occurring in males, 34.7 per 
cent in females; Poppi gives the incidence as 53 per cent in males, 47 per 
cent in females. The discrepancy arises primarily because of the small 
number of cases in each series. 
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2. Symptoms and Signs. 

(a) Dyspnea, severe, unremitting, and progressive, is the most common 
and distressing complaint of these patients. It is characterized ‘ by a gasp- 
ing tachypnea, usually of 26-45 respirations per minute, and is present when 
the patient is at rest in bed. The onset is usually insidious, but it may be 
precipitated by, or occur simultaneously with, an upper respiratory infection 
In an interesting case reported by Gaines * the initial symptoms were cough 
and dyspnea following the inhalation of large quantities of dust; steadily 
progressing dyspnea was found to result from extensive pulmonary endo- 
lymphatic carcinoma metastatic from the stomach. Physical signs in the 
chest have been usually much less striking than the degree of dyspnea would 
seem to warrant; scattered fine rales, a small hydrothorax, and poor excur- 
sion of the diaphragm are the usual findings. In the cases reported here, 
of course, the striking feature was asthmatic wheezing. Signs of right- 
sided heart failure may be found in those patients in whom the neoplastic 
infiltration has invaded the arterioles of the pulmonary circulation. 

(b) Cough occurs in about 50 per cent of the reported cases; it is dry, 
hacking, frequently paroxysmal, and usually productive of nothing more 
than a little blood-stained froth or dry, sticky mucus. It is very difficult to 
control by therapy. 

(c) Chest pain of some degree is found in 10 per cent of the reported 
cases. It is characteristically pleuritic in nature, and may often be due to 
involvement of ribs or vertebrae with carcinoma. When one considers the 
extensive infiltration of the pleurae encountered histologically in nearly all 
these cases, it is surprising that true pleuritic pain does not occur more 
frequently. 

(d) Cyanosis is a variable feature of the disease. Case 1 here described 
presented an arterial oxygen saturation of only 81 per cent, which was 
quickly restored to normal upon the administration of oxygen. The 
tachypnea is not affected by oxygen therapy, however. In several reported 
cases ° ““Ayerza’s syndrome”’ (Montgomery *) has been produced by exten- 
sive thrombo-endarteritic carcinomatosis, with resulting pulmonary hyper- 
tension. This hypertension must be of a significant degree, for most of 


these patients were young, and possessed presumably good myocardial 


reserve. 

(e) A fever of 99.6 to 101° F. is exhibited by most of these patients 
when they are admitted to hospitals. The temperature curve is not diag- 
nostic or in any way remarkable. 

(f) Weight loss, anorexia, and other nonspecific manifestations occur 
often in the reported series, and the total duration of the illness shows a wide 
variation from case to case. It should be emphasized again that most of 
the cases reported in the literature as showing by autopsy pulmonary endo- 
lymphatic carcinomatosis did not present primarily diagnostic problems 1” 
dyspnea. The latter was often the factor that precipitated hospitalization, 
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but it usually followed two to 15 months of progressive weakness, anorexia, 
and other symptoms due to advanced malignant disease. In the group 
with which we are primarily concerned here, dyspnea has its onset within 
four or five months, usually within two months, of the time of hospitali- 
zation. The distress produced by the tachypnea and cough over a period 
of several months usually causes inanition adequate to explain moderate 
weight loss and weakness. On the other hand, marked emaciation, 
vomiting, and grossly bloody stools are presumptive evidence of disease 
elsewhere than in the respiratory tract, and patients presenting these ad- 
vanced manifestations are not ordinarily considered as diagnostic problems 
in the causation of dyspnea. 

3. Laboratory Data. It may be categorically stated that the examination 
of blood and urine offers little or no information of diagnostic significance 
in these cases. There may be a compensatory erythrocytosis, and those 
patients in whom terminal bronchopneumonia develops may present the 
features of that disease. Examination of pleural fluid, if any effusion is 
present, may demonstrate the presence of tumor cells. 

+. Roentgenological Picture. The first detailed description of endo- 
lymphatic carcinomatosis as seen on the roentgen film was made by Assman,’° 
who characterized the picture as a pattern of thin lines extending from the 
hilum towards the periphery, with frequent reticulation. The hilar nodes 
are usually enlarged. Unless actual nodules are present, the picture is more 
often suggestive than diagnostic; similar findings may be observed in pneu- 
moconioses, miliary tuberculosis, lymphoma, and postinfectious fibrosis. 
In a very recent case * the roentgen film was suggestive of multiple bronchi- 
ectatic abscesses. Signs of right-sided cardiac enlargement may be ob- 
served in those cases with a significant amount of thrombo-endarteritis of the 
pulmonary circulation. Schwarzmann has recently reviewed’ these fea- 
tures and has added two new cases. 


PATHOLOGICAL FINDINGS 


(he usual picture at autopsy has been well summarized by Schattenberg 
and Ryan as follows: “The lung is larger, firmer, and more moist than nor- 
mal. There is a dilatation of pleural lymphatic channels which causes them 
to stand out prominently, and the lobules of the lung are characteristically 
delineated. At the point of intersection of the lymphatic channels small 
yellowish-white nodules may be seen. On cut section the lung appears 
mottled and similar involvement of peribronchial and perivascular lymphatics 
is seen. Small plugs can be expressed sometimes from these involved 
vessels. Microscopically, tumor cells are found filling the perivascular, 
peribronchial, and pleural lymphatics. In many cases, tumor cells are also 
found in the vessels of the alveolar walls, and there is often noted an intimal 
proliferation, sometimes elliptical in nature, which more or less occludes the 
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Wu ° analyzed his collected series for primary foci, and found that 73.5 
per cent of his 49 cases had tumors originating in the stomach, 10.2 per cent 
in the bronchus, 6.2 per cent in the breast, 4.1 per cent in the prostate, 2.0 
per cent in the uterus, 2.0 per cent in the sigmoid, and 2.0 per cent in the 
gall-bladder. A review of 4,892 autopsy protocols at the Peter Bent 
Brigham Hospital discloses that only 96 cases are classified as showing 
significant pulmonary metastases from tumors originating elsewhere than in 
the lung. Of this group, 30 cases showed metastases which were pre 
dominantly endolymphatic in type. These 30 metastatic tumors originated 
from tumors primary in the following organs: stomach (seven cases), breast 
(seven cases), prostate (four cases), pancreas (three cases), testis (two 
cases), liver (two cases), pharynx, bladder, appendix, gall-bladder, a1 
rectum (one case each). Of the entire group of 30 patients, nine had 
prominent respiratory symptoms, but only the two cases reported in detail 
here had no other clinical evidence of malignancy. 

The pathogenesis of the metastatic processes has been ably discussed 
by Greenspan.* He concludes that metastases to the lung may occur by 
direct extension along venous or lymphatic pathways, and that direct com- 
pression of bronchioles and blood vessels results from invasion of these 
structures by cells lodged in the surrounding lymph and venous channels. 
This theory was originally suggested by Girode,’* and is opposed to that of 
Schmidt," who supposed that tumor emboli were trapped in the small ter- 
minal arterioles and venules. That the lymphatic networks of the lungs 
should be completely filled by neoplastic cells derived from tumors originating 
in’ the abdominal cavity is not surprising when one considers the rich inter- 
lacing plexus of lymph channels which drains the thoracic and peritoneal 
cavities. Rouviére comments as follows: “The subperitoneal and sub- 
pleural networks of the diaphragm are not independent of one another 
Quite the contrary. They are intimately united by numerous lymphatic 
vessels. . . . These direct lymphatic communications between the networks 
of the peritoneal and the subpleural surfaces of the diaphragm explain the 
possible transmission of subdiaphragmatic peritoneal inflammation to the 
pleura and vice versa.” *** Rouviere’s observations show that the lymphatics 


of the lungs also communicate with abdominal lymph channels through 
connections with the lateroesophageal and juxtaortic lymphatic network.” 
Drinker and Yoffey state: “If lymph flow is obstructed, as occurs in silicosis, 


lymph will back up into the vessels along the vein, and will be forced over 
into the subpleural group of lymphatics.” ** These metastases apparently 
occur more often in younger than in older patients. McNeer,”’ in a recent 
study of the occurrence of gastric cancer in a group of 501 persons under 31 
years of age, noted that the incidence of significant pulmonary metastases 
was 10.2 per cent, a figure considerably greater than that found in analyses 


of gastric carcinoma in all age groups. 
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PHYSIOLOGICAL CONSIDERATIONS 


The mechanism of dyspnea in these unfortunate patients is presumably 
the resultant of several factors. The actual permeation of the perivascular 
and peribronchiolar lymphatics by solid cords of tumor cells may mechani- 
cally obstruct normal gas diffusion across the respiratory epithelium. 
Secondly, and probably more importantly, there is almost always an in- 
flammatory response around these invading cells, producing at first inter- 
stitial edema and hyperemia, and, after a period of time, a stiffening and 
inflexibility of both conducting and respiratory portions of the respiratory 
tree. Thirdly, these same cells, lying adjacent to and frequently invading 
the bronchial musculature, may actually impair the structural and functional 
integrity of that musculature. The effect of all three factors is probably 
to keep up a constant stimulation of afferent stretch nerve fibers, the sen- 
sory endings of which are located in bronchial and bronchiolar walls. The 
resulting impulses are carried into the spinal cord either directly by the dorsal 
sympathetic nerves, or pass through the stellate ganglion.** ** After ascend- 
ing in the cord to the region of the fasciculus solitarius, they arouse efferent 
impulses of bronchoconstriction, which are mediated through the vagus.'* *° 
The distended alveoli, edematous and rigid bronchi, and poor gas exchange 
result in a cycle characterized by the constant reflex inhibition of an in- 
spiratory center already depressed by anoxia. ‘The hyperpnea and tachypnea 
consequent upon this inspiratory inhibition further deplete the blood of 
carbon dioxide, and central chemical regulation of respiration becomes in- 
efficient. In the chronic asthmatic, who presents a similar picture, Miscall 
and Rovenstine '* have shown that interruption of afferent bronchoconstric- 
tor fibers at the stellate ganglion and at T2, T3, T4, gives a considerable 
degree of relief from the severe gasping dyspnea which so disturbs this type 
of patient. In addition to these important reflex factors, the effect of the 
impairment of bronchial contractility and extensibility in itself may be 
inferred from the success Barach** has reported in treating asthmatics by 
“repeated bronchial relaxation’ over periods of several days. The slight 
response to antispasmodic therapy manifested by the carcinomatous patients 
here described can probably be attributed to irreversible changes in the 
bronchial musculature produced by invasion and inflammatory reaction. In 
view of the rapidly progressing downward course these patients exhibit, ’ 
heavy sedation is probably the therapy of choice. 


SUMMARY AND CONCLUSION 


1. Two cases of endolymphatic carcinomatosis metastatic to the lung 

are reported. In one case, the primary cancer was gastric; in the other, 
primary tumor presumably arose in aberrant pancreatic tissue. 

2. These cases, unlike most other reported cases with the same under- 

ing pathologic lesions, presented signs and symptoms of severe asthmatic 
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dyspnea, not associated with other clinical evidences of malignancy. On 
patient had a past history of hay fever. Both were treated as asthmatics, 
with negligible therapeutic effect, and both died with their basic lesio 


undiagnosed. 

3. A review of the literature discloses that the syndrome ought to |x 
suspected in any patient, whether young or old, who develops, either sud 
denly or insidiously, a rapidly progressive tachypnea, associated usually with 
cough, occasionally with cyanosis, and sometimes with pleuritic pai 
Signs of right-sided heart failure may be found. In most cases, othe: 
evidences of malignancy may be elicited, but a small number of cases 
present only a severe dyspnea, with or without wheezing. The roentgen 
film is occasionally diagnostic, but more often only suggestive. Laboratory 
data are usually non-specific. 

4. A brief review of the clinical, pathological, and physiological features 


of the disease is included. 


Grateful acknowledgment is made to Dr. C. V. Z. Hawn for his suggestions and h 
interpreting the pathological material. 
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“CHOKES”: A RESPIRATORY MANIFESTATION OF 
AEROEMBOLISM IN HIGH ALTITUDE FLYING* 


By Ezra V. Brince, M.D., FrRANKuIN M. Henry, Px#.D., Owen L. Wii 
tiAMs, M.D., and Jonn H. Lawrence, M.D., Berkeley, California 


THE tactical success of certain operations in this war has required air 
craft capable of flying in the stratosphere. To keep pace with the accom- 
plishments of the aeronautical engineer, the physiologist has had to study 
man’s tolerance for and means of protecting him from three major hazards 
of the stratosphere: lack of oxygen, extreme cold, and low atmospheric 
pressure. The disease produced by exposure to rapid decrease in atmos- 
pheric pressure, such as encountered in the ascent of aircraft to high altitude, 
is called aeroembolism or decompression sickness. The manifestations of 
this disease are numerous. Armstrong* has grouped them in order of 
frequency according to systems: structural, dermal, cerebrospinal and res 
piratory. Among these he mentions: joint pains, thermal hyperesthesia, 
pruritus, neuritis, paralysis, convulsions, pulmonary pain, pulmonary edema, 
cough and expectoration. 

Although joint pain is by far the most frequent manifestation of aero 
embolism, respiratory symptoms commonly called “chokes” are alarming and 
sometimes serious disorders, engendered by exposure to reduced atmospheri 
pressure. In this article we present the results of studies made on 132 cases 
of chokes occurring in 329 young men making 719 “flights” in a decom 
pression chamber. We have analyzed some of the clinical features of 
chokes, and we have investigated certain factors that might influence the in- 
cidence and severity of chokes, namely: altitude, exercise at altitude, severity 
of the chamber test, time of day and age. Although these studies have been 
carried out in a low pressure chamber, it is of interest to point out that in a 
recent series of 25 airplane flights at 35,000 feet, we have observed in a 
large group of subjects and crew members that the incidence and nature oi 
symptoms of decompression sickness are the same as those observed in thi 


chamber at simulated altitudes. For reasons of security many important 
data could not be included in this article. 


METHODS 


The experiments were carried out in a decompression chamber in which 
it was possible to simulate the pressure conditions encountered at any altitud« 
All subjects were young male students who had passed a military physical 
examination. Except in the preoxygenation studies, subjects used in on 

* Received for publication September 16, 1944 

From the Aeromedical Research Laboratory, University of California, Berkeley. 

The work described in this paper was done under a contract recommended by the Cor 


mittee on Medical Research between the Office of Scientific Research and Development a: 
the University of California 
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experiment were generally not used in another experiment. [Essential data 
on each experiment are given in table 1. 

A 30 second, 10 step-up exercise onto a nine-inch stool was used in these 
studies. The subjects performed this exercise immediately upon reaching 
altitude and at 2% or 5-minute intervals thereafter until they developed 
symptoms severe enough to cause descent or until they had remained at 
altitude for the full test period (90 minutes). When not exercising, they 
sat as quietly as possible in their chairs. Ascent to altitude was made at the 
rate of 3,170 feet per minute and constant flow oxygen breathing (99.5 per 

TABLE I 
Data on Experimental Procedure 





Peak altitude in feet .| 38,000 | 38,000 | 38,000 | 38,000 | 38,000 | 30,000 | 30,000 | 33,750 


Corresponding pressure 

“ & Seer 54. 54. 154.9 189.0 
Frequency of exercise at 
altitude in minutes. .. 
Rate of ascent in feet per 
minute... . 
lime of oxygen inhala- 
tion to altitude in min- 
utes 

lime of oxygen inhala- 
tion to 10,000 feet in 


minutes 








» at altitude in min- 





Number of subjects. . . .| 68 | 61 





Number of chamber | 
fligt es 


61 | 90 | 100 | 116 
— 


136 | 61 
ee: | 


Note: Frequency of exercise referred to above and in subsequent tables and figures, is 
lefined as the interval between the beginning of each successive exercise. 


cent oxygen) was started as shown above. While at altitude, they recorded 
their symptoms on individual flight symptom sheets and rated the intensity 
of symptoms by a nine-point scale. A physician interviewed each subject 
at the termination of his flight. The 61 subjects in the preoxygenation 
series each made three acceptable flights with 12, 51 and 111 minutes of pre- 
oxygenation. The time of preoxygenation here refers to the number of 
minutes the subjects spent inhaling pure oxygen prior to ascent and up to 
10,000 feet during ascent. Each subject in the other experiments made 
two acceptable flights. For the purpose of these studies, an acceptable flight 
was defined as one terminated prematurely by chokes or by joint pain or one 
during which the subject remained the full time at altitude. Although 
flights in the 111 minute preoxygenation experiment lasted 110 minutes (20 
minutes longer than all other experiments), no subject in the experiment 
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developed joint pain or chokes or descended prematurely after 90 minutes at 
altitude. 

A small amount of water was placed in the economizer bags of the oxy- 
gen masks to avoid irritation of the respiratory tract by dry oxygen. 


SoME CLINICAL FEATURES OF CHOKES 


In our experience, chokes are recognized by three major symptoms: chest 
pain, cough and dyspnea. Chest pain and cough usually appear together, 
although one or the other often occurs as the sole manifestation of chokes 
Dyspnea appears most frequently in the more severe cases and always 
combination with chest pain or cough. The pain is invariably substernal; 
it does not radiate to the arms, neck, jaw or abdomen. It is usually r 
lieved during descent, though an uncomfortable chest sensation may persis 
for several minutes after reaching ground level. The cough is non-pro- 
ductive at altitude and there is no sign of hemoptysis. The act of coughing 
does not relieve the desire to cough. When established at altitude, the 
cough usually continues during descent, is often intensified during recor 
pression, and may also last several minutes after reaching ground level. |: 
rare cases it has endured a few hours. Though subjects with severe chokes 
may show pallor or flushing, cyanosis has not been observed in our cases. 

To initiate the present study, we divided chokes into four categories 
based on severity: incipient, mild, moderate and severe. The division d 
pended on clinical judgment and required weighing the amount of pain 
cough and dyspnea. A brief description of each category has been pri 
sented in a previous report * from this laboratory. Among 132 cases oi 
chokes in the present study, 40 were incipient, 43 were mild, 33 were mo 
erate and 16 were severe; 78 per cent had pain or allied abnormal sensatio 
in the chest (exclusive of the desire to cough), 50.8 per cent had cough or a 
desire to cough, and 12.1 per cent had dyspnea. We observed a pr 
ponderance of cough without pain among incipient cases, of pain without 
cough among moderate cases and an equal division of pain with and without 
cough among severe cases. 

The subjects used various terms to describe the pain or allied abnorn 
sensation in the chest (exclusive of the desire to cough); in order of f1 
quency, these were: 

Description 


“Pain” (unqualified 
“Irritation’’... 

““Rawness’”’.. 

“Burning”... 
“Constriction”’ 

‘Like breathing cold air"’. 

‘“* Dryness” 

“*Pressure”’ ree 

yf 7 
“As after running a race” 
“Soreness” 

“Sharp’’. 

“Sick feeling "’ 

“Fullness’’. . . : 
“ Tickling’’ (no desire to cough). 


eee ee ee TG 
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In no case did incipient or mild chokes cause premature descent. Chokes 
caused descent in 25 instances, 13 of which were moderate and 12 of which 
were severe cases. Our policy was to remove subjects from the chamber 
when their chest symptoms became persistently uncomfortable. This ac- 
counts for the relatively large number of moderate rather than severe cases 
among those descending with chokes. If possible, the subjects were removed 
from the chamber before their chokes reached the severe stage. 

The subjects in 77 cases of chokes rated their chest pain on a nine-point 
scale. Analysis of these scores revealed a progressively greater intensity 
of pain from incipient to severe cases. 

\verage Intensity 


Severity of Chokes Score for Pain 


Incipient... ... - a ; ie +. 0.5° 


Mild.... 
Moderate 
Severe 


There was no way for subjects to rate the intensity of their cough. Never- 
theless, some knowledge of the intensity of cough could be gained from the 
interviews after descent. We devised a scale by which to rate its intensity 
from the description in the interviews : 


Inten sit’ Descriptiot 


0 No cough and no desire to cough at altitude or during descent. 

Onset of cough during descent. 

Desire to cough at altitude, but no cough even with deep 
breathing or after exercise. 

Cough with deep breathing or after exercise at altitude; no 
cough at rest with ordinary breathing. 

Cough with ordinary breathing at altitude, intensified with 
deep breathing or after exercise; no cough with shallow 
breathing. 

Cough with ordinary breathing at altitude, intensified with 
deep breathing or after exercise, but not entirely relieved by 
shallow breathing. 

Uncontrollable cough. 


by this scale the intensity of cough could be rated in 78 cases. Analysis of 
the scores revealed no steady progression of intensity as observed for pain: 


\verage Intensit; 


Severity of Chokes Score for Cough 


Incipient 

Mild 

Moderate. 

Severe 
In general, moderate and severe cases showed a greater intensity of cough 
than incipient and mild cases; one would expect this to be true by definition 
of each category of chokes. It is to be remembered that assignment of a 
case of chokes to one category or another depended on clinical judgment : the 
assessment of pain, cough and dyspnea. From analysis of scores, it would 
appear that pain is most important in judging the severity of chokes. Since 
pain does not appear in every case, consideration must be given to cough and 
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dyspnea. We did observe the rare example of severe chokes with un 
trollable cough, but no pain. 

Under the conditions of our experiments, there appeared to be a signifi- 
cant though low degree of association between chokes and joint pain 


TABLE II 


The Association of Chokes and Joint Pain and the Relation of Time of Onset 
of Chokes and Joint Pain 


| 
Preoxy No } 
genation | Cho ke No | Chokes. Chokes 
Time | No Joint Joint 
Pain 


\ssociation of 24 
chokes and , 40 


joint pain 30 


hokes Chokes | Chokes 
before with after 
Joint Joint Joint 
Pain Pain Pain 


Relation of time} 38,000 ‘aS 7 ; 3] 
ot onset ol 33,750 : 10 
chokes and 30,000 |23' & 5’ ¢ 
joint pain 38,000 ; ) 10 


lotal 56 
Chi-square 28.3 


Vole: Allowing 1° of freedom, a chi-square of 3.80 is significant at the 5 per cent | 
5.4 at the 2 per cent level, and 6.6 at the 1 per cent level. ‘The association coefficient, p! 
a type of correlation coefficient derived from chi-square and expresses the degree of relations 
independent of the number of cases. It ranges from zero to unity and is calculated: ¢* = 

The part of the table dealing with time relationships excludes incipient cases of ch 
because 17 appeared during descent and would necessarily follow the onset of joint pain 


(table 2). Subjects who had chokes were also apt to have joint pain. Fur- 
thermore, subjects with both chest and joint symptoms tended to get chest 


symptoms after joint pains had appeared at altitude (table 2). We 


rABLeE III 


Repetition of Chokes aninttted a niet nt Flight 


Second Flight 
Frequency | Associat 
Altitude ‘ First Flight —_ 7 1i-square Coefficic 
With Without | | nl 
Chokes | Chokes | 


38,000 }/ With chaos 10 
Without chokes | 9 
Drennan 
| With chokes 
Without chokes 


38,000 


33,750 | With chokes 
Without chokes 
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able to demonstrate a significant tendency for chokes to appear during the 
second flight if they had already appeared in the first flight in the experi- 
ment at 33,750 feet (table 3). No significant tendency for chokes to re- 
appear during the second run was demonstrable in the experiments carried 
out at 38,000 feet. The number of cases occurring in the preoxygenation 
experiments and those at 30,000 feet were too few to justify analysis. 


INFLUENCE OF CERTAIN FACTORS ON CHOKES 


Altitude and Exercise at Altitude: Increasing the altitude produced a 
large difference in the intensity of chest pain, whereas increasing the exercise 


did not alter the severity of chest symptoms. The frequency distribution 
of scores for intensity of chest pain in subjects with chokes at different 
altitudes and varying amounts of exercise at altitude are given in table 4. 


TABLE IV 


Frequency Distribution of Scores for Chest Pain in Studies with Altitude and Exercise as 
Variables; Statistical Evaluation of Differences Produced by Altitude and by Exercise 


Altitude 38,000 | 38,000 30, 30,000 


Frequency of Exercise | 4 ; - 


0° 


ity of chest pain ‘ 


2° 
° 





° 


6° 





Experiments Compared 





Average Difference of Critical Statistical 
Intensity Scores Ratios Significance 





le ox. Altitude 


30.000 38,000 Definite 


30.000 | : 38,000 y | 5 9: | ; Probable 
a 


8 000 38,000 0.67 ‘Se 


30.000 4 | ; | 0.40 | 1.63 Nase 


Vote: Subjects with a score of zero were said to have h: id no pain according to the inter- 
ifter descent. The subjects used a nine-point scale by which to rate pain, but none 
led chest pain in excess of six degrees. 


We observed no case of moderate or severe chokes in the experiments 
ed out at 30,000 feet. Furthermore, the total incidence of chokes at 
000 feet was much less than at 38,000 (figure 1). We have already 
ed out that the intensity of pain became progressively greater from 
ent to severe chokes. In general then, the intensity score for chest 
might be considered an index of the severity of chokes. In terms of 
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intensity scores for pain, the more severe chokes appeared at the higher 
altitudes, whereas increasing the exercise done at a given altitude did not 
increase the severity of chokes. 

Severity of the Chamber Test: lf the use of oxygen and the rate of ascent 
are kept constant, two factors will influence the severity of tests in a de- 


THE EFFECT OF ALTITUDE ON 

THE INCIDENCE OF CHESTSYMPTOMS GMB TOTAL CASES OF CHOKES 

EXERCISE EVERY FIVE MINUTES C———"] INCIPIENT @ MILD CHOKES 

AT ALTITUDE Ml BE MODERATE & SEVERE CHOKES 
@@BRBRDESCENTS DUE TO CHOKES 


| 











incidence in Percent 








PressureinMMofH, 154.9 189 225.6 
Corresponding Altitude 38,000 FT. 33,750 FT. 30,000 FT 


Fic. 1. 


compression chamber: (a) altitude, and (b) the amount of exercise per- 
formed at altitude. <A test at a higher altitude with more exercise is more 
severe than one at a lower altitude with less exercise. The larger number 


TABLE V 


Relation of the Occurrence of Chokes to the Time of Day 


| | 


Altitude 38,000 38,000 30,000 30,000 


cr 


Frequency of Exercise 24’ 5 } 5 ? 5’ 
Flights: 

With chokes in a.m. 
Without chokes in a.m. 
With chokes in p.m 
Without chokes in p.m 





Chi-square 5.3 3 0.95 


\ssociation coefficient, phi , 0.00 od 0.10 | 0.17 








of descents with the former test reflects its greater severity. Using 
per cent of descents due to joint pain and chokes as a measure of the seve! 


of the chamber test, one may deduce the following from figure 2: 
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* 


EVERITY OF CHAMBER TEST 


PERCENT OF SUBJECTS WITH JOINT SYMBOLS /ALTITUDE | FREQUENCY 
PAIN ALSO HAVING CHOKES (CURVED) IN FEET JOF EXERCISE 
AND PERCENT OF SUBJECTS WITH 38,000 
CHOKES DESCENDING WITH CHOKES 38.000 . 
(CURVE B” )-IN RELATION TO SEVER- 33.750 
ITY OF CHAMBER TEST IN TERMS OF DE 30,000 
CENTS DUE TO JOINT PAIN AND CHOKES 30,000 




















1 














aa 





a” 


incidence in Percent 





Ys 
y / 



































20 30 40 50 60 790 80 90 


ie) 10 
PERCENT OF DESCENTS DUE TO JOINT PAIN AND CHOKES 


Fic. 2. Severity of chamber test. 


te: In the table of symbols in figure 2, the open circle identifying data at 38,000 ft. 

vith the 24% minute exercise is in error; the correct symbol is a completely filled circle. 
30,000, 2 minute entry should read 30,000, 2% minutes. 

As the severity of the chamber test increases, the percentage incidence 
of chokes among individuals who have joint pain is increased (Curve A). 

As the severity of the chamber test increases, the percentage incidence 
if descents caused by chokes among subjects who have chokes is increased 
Curve B). 

As the severity of the chamber test increases, the above curves reflect 
a “law of diminishing returns,” i.e., the curves tend to level off. 


lime of Day: In general, there was no definite tendency for chokes to 
occur more frequently in the morning than in the afternoon (table 5). Chi- 
square for each of five series of experiments showed no significant relation- 
ship between the occurrence of chokes and the time of day. The series done 
at 38,000 feet with exercise every five minutes showed a probably significant 
tendency for chokes to occur more frequently in the morning. Chi-square 
for the totality of chokes among all five series indicated a significant ten- 
dency for chokes to occur more frequently in the morning, but the effect was 
small. 

Age: Among 268 subjects, the mean age of those making flights with 
chokes was the same as those making flights without chokes: 19.4 years. 
Hence, age did not influence the incidence of chokes in these experiments. 
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The 61 subjects used in the preoxygenation studies were excluded from this 
analysis because of the difference in experimental conditions. Our subjects 
ranged only from 17 to 24 years. It is possible that subjects in an ok 
age group would show a higher incidence of chokes. 

Armstrong * has recorded the popular theory on the etiology of chokes: 
the arrest of gas emboli in venous blood by the pulmonary capillary bed 
The blockage results in discomfort in the chest, pulmonary edema, and un 
productive cough at altitude. This may or may not be an adequate theory 

The serious and incapacitating nature of this syndrome was vividly im- 
pressed upon us when we had the opportunity of observing decompression 
sickness among a group of young men flying in an airplane at 35,000 feet.’ 
The following describes the severest case of chokes we have observed; it 


occurred on one of the airplane flights. 


Case REportT 


G. D. K., age 21 (classified as susceptible to bends in the decompression chamb« 
developed mild bends while performing the standard five-minute exercise shortly after 
the airplane reached 35,000 feet. After nine exercises he suddenly developed a 
severe cough and became extremely pale. He failed to answer questions and | 
cough became more violent. Forty-three minutes after reaching 35,000 feet, the pl 
was sent into a fast dive, because the subject was semicomatose. When his mask 
removed at 12,000 feet, his color was ashen, his face was covered with perspirati 
and he did not respond to questioning until ten minutes later when he regained 
consciousness at about 10,000 feet. The cough continued for one-half hour alitet 
reaching the ground. He was taken to the hospital and given supportive treatment 
Three hours after the plane landed, he developed a severe frontal headache w! 
lasted for eight hours. Thereafter, he was symptom free and completely well. 
summary, this young man had severe chokes mamifested by constant severe cou 
and accompanied by vasomotor collapse with moderate shock. We wonder whether 
many such severe cases of chokes might not be observed in the decompres 
chamber, if subjects with chokes were not removed early from the chamber. 


SUMMARY 


1. Chokes, a respiratory manifestation of aeroembolism at high altitude, 


are characterized by three major symptoms: chest pain, cough, and dyspnea 

2. A series of 132 cases of chokes, occurring in a group of experiments 
carried out in a decompression chamber with altitude and exercise as va- 
riables, was divided into four categories: incipient (40 cases), mild (43 
cases ), moderate (33 cases) and severe (16 cases). Among the latter two 


»- 
- 


categories, chokes caused premature descent from the chamber in &. 
instances. 

3. Subjects who had chokes showed a slight tendency to have joint pain, 
also. The onset of chokes tended to occur after the onset of joint pain 

4. Increasing the altitude resulted in a significant increase in the incidenc« 
of cases having intense chest pain. Increasing the exercise done at altitud 
had no comparable effect. If the intensity of chest pain is accepted as an 
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index of the severity of chokes, then higher altitude resulted in more cases 
of moderate and severe chokes, whereas doing more exercise at altitude had 


no significant effect. 

5. As the severity of the chamber test was increased, chokes became 
more common in relation to the incidence of joint pain, and the descents due 
to chokes increased in relation to the incidence of chokes. 

6. Chokes occurred with approximately the same frequency in the morn- 


, 
ing 


as they did in the afternoon. 
The mean age of subjects who developed chokes was identical with 


/ 


that of subjects having no chokes: 19.4 years. 
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PRIMARY ATYPICAL PNEUMONIA: 
A CRITICAL ANALYSIS OF 500 CASES * 


By Sauv Karpet, Captain, M.C., A.U.S., Irving M. Wacconenr, Lt. Col. 
M.C., A.U.S., and Oswatp S. McCown, Jr., Captain, M.C., A.U.S 


DuRING the past few years much has been written concerning non-bac- 
terial pneumonia. This type of pneumonia has been and still is called by 
various names. Acute diffuse bronchiolitis, acute interstitial pneumonitis, 
primary atypical pneumonia, acute pneumonitis, bronchopneumonia, influen- 
zal pneumonitis, disseminated focal pneumonia and benign bronchopulmon- 
ary inflammation are designations that have been used 

Previous reports of primary atypical pneumonia have been issued, al 
most without exception, from army hospitals, colleges and health depart 
ments, in all instances where roentgen-ray facilities were available, usually 
at no cost to the patient, and the chest film was obtained as a part of 
routine examination. This point is stressed, as it is our opinion that the 
infection is present in many cases which remain undiagnosed unless roent 
gen-ray facilities are available and used frequently. 

Becoming “primary atypical pneumonia-conscious” is another important 
factor in discovering and diagnosing the condition. Our entire hospital 
staff became “pneumonia-conscious” and this undoubtedly resulted in the 
earlier detection of a greater number of cases. 


TABLE I * 


\ge— Years 


1~10 years 10-20 years | 10-30 vears 30-40 years 
| 


iwtsimilsjm]s |» 





500 | 1. | 20 4.0 | 290 58.0 


139 | 27.8 


* This table, and those following are shown to denote the number and percentage 
physical finding, based on the investigation of 500 cases of primary atypical pneumonia st 
at the Station Hospital, New Orleans Port of Embarkation, New Orleans, Louisiana. 


‘ 
i 


Etiology. The cause of the disease has not been definitely established 
No special studies to determine the causative factor were undertaken by us 
Incidence. Little is known concerning the incidence of primary atypical 
pneumonia. The analysis of total admissions to this hospital and total ad- 
missions to the medical service alone, demonstrates the incidence experi 
enced by us. Approximately 700 cases of primary atypical pneumonia have 
* Received for publication September 18, 1944. 


From the Medical Service, Station Hospital, New Orleans Port of Embarkation, New 
Orleans, Louisiana, May, 1944. 


408 





PRIMARY ATYPICAL PNEUMONIA 409 


been diagnosed out of 7,000 admissions to the medical service during the 
time interval analyzed. 

Onset. The onset of the disease in the majority of cases is insidious. 
An analysis of symptoms at onset is presented in table 2. The patient feels 
that he is developing a common cold, and many patients will not seek med- 
ical aid for days or weeks. We are convinced that many of those devel- 
oping the benign type of disease never report at sick call or are attended by 
4 medical officer. The more usual initial symptoms of those developing a 
moderately severe infection will be in the order mentioned: malaise, chilli- 
ness, headaches, rhinitis, sore throat and cough, accompanied by substernal 


TABLE II 


Symptoms 





Abdom- 
inal 
Pain 


Pleural 


| Non- Sub- 
Pain 


> 0 - 
Acute a os Chill ( — Cough E pg Produc- sternal 
Ss »ss ° 
oe . tive Pain 





No.| % Y No.| % | No.| % No.| % No.| % No.| 9 No.| % 
52 | 10.4 

















3} 356 | 71.4 8 | 218 | 43.6] 345 | 69 | 222 | 44.4) 119] 23.8) 99 

















pain or heaviness. The complaint of substernal pain or heaviness in the 
hest, we believe, was largely the result of the muscular action entailed by 
xcessive cough. In slightly more than 10 per cent, the chest pain was 
classified as pleural pain. In these the pain was unilateral, associated with 
respiration and cough, and of the “catching” character typical of pleuritic 
involvement. In a lesser number of cases the onset is acute with the afore- 
mentioned symptoms developing in a period of 24 hours or less. In an 
even smaller number the infection is ushered in with a shaking chill and 
quickly developing prostration. In the average case the cough was severe 
and productive in most cases of a tenacious mucoid sputum. Blood streak- 
ing of the sputum was relatively common in our series. After a few days 
the sputum usually changed to the mucopurulent type. 

(he temperature, in the usual case, became elevated and ranged from 
102° F. to 104° F. The fever was of a septic type with an afternoon and 
night rise to the previously mentioned figures and a fall to normal or nearly 
so by morning. The duration of fever is shown in table 3. Over one-half 
of the patients remained febrile for four days. Usually patients appear- 
ing alarmingly ill during the night appeared reassuringly well when seen the 
next morning. - It may be noted in table 3 that certain of the benign infec- 
tions were completely asymptomatic. 

Physical Findings. The physical findings were remarkable in many re- 
spects. The findings most frequently present, in their respective incidence, 
are presented in table 4. The most constant physical finding was rales, 
which were present at the time of the first examination in approximately 
one-half of our cases. By far the largest number were of the “wet” variety. 
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TaBLe III 


Fever Duration—Days 











1-4 days 5-9 days 10-14 days | over 14 da 





/, No. | w// No. % No, /, No. 





52 10.6 | 279 | 55.8 | 141 | 28.2 





TaBLeE IV 


Physical Signs 








Impaired Harsh Breath Suppressed Breath 
Percussion Sounds Sounds 





No. % No. 


25.0 83 16.6 93 














(298 patients received chemotherapy) 


Moist, crepitant rales were the usual type, but in those cases with severe or 
extensive involvement bubbling rales were a frequent finding. Less often 
we encountered the dry, piping or musical rales usually associated with the 
bronchial spasm of asthma. Percussion impairment was not noted in a 
majority of the cases, and the absolute dullness so characteristic of Jobat 
pneumonia was rarely present. 

In about 4 per cent of our series, abdominal pain was the chief com- 
plaint. A number of these presented the classical picture of acute appendi- 
citis. In a few the picture was so convincing that appendectomy was per- 
formed in full knowledge of the presence of respiratory infection. ‘The 
appendix, in each case, was normal. Our observations have led us to be- 
lieve that the abdominal syndrome occurred in those cases in which the 
pneumonic infiltration in the lung came in close proximity to the diaphragm 
A few cases presented abdominal pain which simulated renal disease and a 
very few focused attention on the liver. 

The physical findings were bizarre in many instances. Breath sound 
changes resulted in our medical officers incriminating one lung when, in 
many cases, the roentgen-ray disclosed the pneumonic infiltration to be in 
the opposite lung. The explanation of this error is obvious. Reference to 
table 4 discloses that the breath sound changes, when present, are unpre 
dictable and unreliable. Increased, or as we have termed them, harsl 
breath sounds and suppressed breath sounds occur with almost equal fre 
quency. 

A few unusual features are worthy of mention. We estimate that ap- 
proximately 10 per cent of our series presented no abnormal physical find- 
ings. Some of this group were very ill and some fell into the completely 
asymptomatic group. The asymptomatic cases have resulted in several 
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amusing incidents. It has been our experience to discover the presence of 
primary atypical pneumonia in the course of routine chest films in soldiers 
applying for Officer Candidate School, who later developed symptoms. One 
diagnosis came as a result of a misunderstanding in the roentgen-ray de- 
partment. A roentgen-ray of the lumbosacral area had been requested, 
but the technician substituted the chest and a report of a pneumonic infil- 
tration was submitted. A striking example of a completely asymptomatic 
case was found when a soldier was routinely roentgen-rayed in an out-pa- 
tient clinic. The roentgenologist reported the presence of pneumonia. A 
request that the soldier be instructed to return to the hospital for admission 
was made. The soldier was found actively participating in a ball game 
and was completely bewildered when told that he was to return to the hos- 
pital. Equally bewildered was the ward officer as he received a patient with 
no complaints or physical findings. 

The almost complete absence of cyanosis, dyspnea and abdominal disten- 
tion deserves mention in contradistinction to the frequency of these findings 
in lobar pneumonia, especially prior to the introduction and use of the sul- 
fonamide drugs. 


TABLE V 











Right Left Right Right 2 3 4 
Lower Upper Middle Upper Lobes Lobes Lobes 





« 


No.| % | No. % | No.) % | Nol % | No.| % | Nod % | Nol % 


500 198} 39.6 264) 52.8) 31 | 6.2 58 | 11.6 47|9.4| 111/22.2}11)}2.2] 0} 0 


























Roentgen-Ray Findings. In this report no case has been included which 
lacked roentgen-ray confirmation. As previously noted, many cases will 
escape detection unless roentgen-ray facilities are freely used. It was com- 
mon in our experience to have the first chest film show increased markings 
or increased peritruncal shadows compatible with a respiratory infection. 
Subsequent films, after 24 to 48 hours, then registered the pneumonic in- 
filtration. The characteristic finding on the film is a soft shadow radiat- 
ing from the bronchial trunk. Involvement of an entire lobe may occur, 
but in the typical case the involvement is limited to a portion of a lobe or 
lobes. The density of the shadow and complete lobar involvement seen in 
true lobar pneumonia were infrequently observed in this series. The chest 
film was diagnostic, not only of pneumonia, but of atypical pneumonia in 
most cases. 

Reference to table 5 indicates the preponderant occurrence of the infec- 
tion in the lower lobes. In 52.8 per cent the involvement was in the right 
lower lobe. The left lower lobe was the site in 39.6 per cent, right middle 
lobe in 11.6 per cent, right upper lobe in 9.4 per cent, and left upper lobe 
in 6.2 per cent. In 22.2 per cent two lobes were involved, in 2.2 per cent 
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three lobes and in 1 per cent all lobes were involved. Curiously enough, in 
none of our series did we find four lobe involvement. 

In two or three cases, we have had roentgen-ray evidence of a pneumoni 
infiltration several days before the development of symptoms of illness. The 
reverse was true in one unusual case. This patient’s temperature rose to 
103° to 105° F. daily for six days, but frequently repeated chest films were 
negative until the seventh day when a pneumonic process became evident. 

In the majority of cases, resolution of the pneumonic process was ob- 
served by repeated roentgen-ray examinations. Table 6 records the aver- 


TABLE VI 


Resolution—Days 














1-10 days 10-20 days 20-30_ days 30-40 days 
No 
Cases 





No. o// N / 10. Y/ No. | 


500 197 39.4 : d ‘ 60 











age number of days necessary for resolution. Although presented as an 
average, we do not offer the figure as a guide as we have noted the clearing 
of a pneumonic process in as little as two days and, conversely, have noted 
the persistence of the process for as long as 60 days. 

Laboratory Findings. Analysis of the blood cell counts discloses that 
in 56.6 per cent of the cases the leukocyte count was within normal limits 
We have arbitrarily taken 5,000 as the lowest number and 10,000 as the 
highest number considered within normal range. Slightly more than one- 
fourth had leukocytosis. Usually moderate, the leukocytosis not infre- 
quently reached twenty and thirty thousand. In 6 per cent leukopenia was 
present. In 35.4 per cent young forms were noted in the differential count. 
In 18.4 per cent of the cases study of the blood film revealed increased 
eosinophilic cells. This finding was noted more often in counts performed 
later in the course of the illness, and we are at a loss to account for the 
manifestation. Is it a response to the infecting agent, an immune reaction, 
or does sulfonamide administration enter in? Excluded from our figures of 
eosinophilia were patients with parasitic infestations. Well over 100 blood 
cultures were done before we discontinued this laboratory procedure. All 
were negative. 

Reference to table 7 shows that approximately one-half the cases had 
sputum examinations. This number represents but a small proportion of 
sputum examinations done, as in many cases sputum examination was re- 
peated from two to eight times. Early in the illness, the sputum is a tena- 
cious mucus, frequently blood streaked. After a few days, the sputum be- 
comes mucopurulent. Laboratory examinations of the sputum were of ™ 
aid. In about 2 per cent of our cases a type-specific pneumococcus was re- 
ported. In all instances we believe this was an incidental finding and the 
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organism present was not the causative agent. The usual report was “no 
pneumococci present,” or in a moderate number of cases, “pneumococci 
present but too few for typing.” 

Albuminuria was noted in about 10 per cent of our cases and micro- 
scopic hematuria in 4 per cent. These findings appeared almost entirely in 
patients receiving sulfonamide medication, and we believe they are the result 
of renal irritation from the drug. 


TABLE VII 


Laboratory 


| Leuko- Eosin- Sputum Blood Album- Hema youas 
: - |: s 
| cytosis ophilia Exam. Cultures inuria turia (Blox id 





or 


No. wy /; | No. o/ y/ No % i ay// No|| % No. / 


293] 56.6] 1152] 30. 141] 28.2 20 | 4.0 17735.4 























Complications. Less than 3 per cent of the patients in the entire series 
developed complications. Whether sulfonamide administration reduced the 
incidence of complications we do not know. We doubt that it did. The 
pathologic lesions of the disease would seem to provide a fertile field for 
the development of secondary infection. Apparently it does not. 

Pleurisy with effusion occurred in four cases. Absorption of the fluid 
and complete recovery took place spontaneously. In two cases lung abscess 
leveloped. Both cases were maintained on sulfonamide medication and one 
healed completely in the surprisingly short period of one month and the 

ther in three months. It was observed that the sputum in both cases soon 

assumed a nonpurulent appearance and never developed the foul odor so 
common in this condition. One case developed an interlobar empyema. 
(he patient’s course was febrile, in spite of sulfonamides, for several months 
and then the temperature returned to normal and the last film showed almost 
complete absorption of the process. 

Bronchiectasis was found to be present in almost 2 per cent of the cases. 
This finding has proved to be one of great interest and has aroused numer- 
lus questions. We have been unable to determine whether the bronchiec- 
tasis preceded the pneumonic process or not. We have a strong suspicion 

an acute bronchiectasis may develop with the infection. Certainly 
patients gave no history of previous cough, productive or nonproduc- 

tive, and it must be assumed that the induction chest film was negative. It 
may be that the ease, both to patient and physician, with which the broncho- 
gram can now be made, will result in a greater use of the procedure which 
ill clarify the matter. It is very possible that early and minimal bronchiec- 
tatic changes, not detectable on the routine chest film, are much more com- 


ni than we presently believe. 





414 S. KARPEL, I. M. WAGGONER, AND 0. S. MCCOWN, JR. 


In connection with bronchiectasis, we have speculated about the possi- 
bility that the changes may be reversible, especially in the cases of acute 
bronchiectasis, if such exist. A most lamentable fact is the impossibility 
of follow-up in our cases. Certain of the patients suffer a persistent cough, 
which eventually becomes nonproductive. Several months may elapse before 
the cough disappears entirely. 

A marked asthenia has been observed to follow the infection in a few 
cases. It is possible that this manifestation is the result of sulfonamide 
medication. No complication in the entire series necessitated any surgical 
procedure. 

Differential Diagnosis. The common respiratory diseases are, by 
the most important factors to be considered in differential diagnosis. 
previously noted, the onset of the disease seems to differ little from that of 
the common cold, or grippe. Without roentgen-ray examination there is 
no doubt that many cases are termed a “chest cold” or bronchitis, and the 


presence of the pneumonic process remains unknown. Differentiating 


atypical pneumonia from lobar (pneumococcic) pneumonia is, except 
rare instances, not difficult. The onset of atypical pneumonia is usually 
insidious and without a chill as opposed to the abrupt onset with chill in 
lobar (pneumococcic) pneumonia. Fever is not so marked and not sus- 
tained at a constant level as in lobar (pneumococcic) pneumonia. Dyspnea 
and cyanosis are usually not present in atypical pneumonia. Sputum is 
mucoid or mucopurulent, not rusty. The normal number of leukocytes 
negative sputum and blood culture, lack of physical signs of consolidation, 
typical roentgen-ray appearance, and lack of response to sulfonamide medi 
cation which characterize atypical pneumonia are further differentiating 
factors. ; 

Our roentgen-ray staff has diagnosed tuberculosis in a few cases in which 
involvement was limited to one or both upper lobes. Subsequent films show 
ing resolution of the processes resulted in corrected diagnoses. 

A word of caution is inserted to avoid unnecessary surgical procedures 
in those cases presenting the clinical picture of acute appendicitis. Wher 
appendicitis cannot be definitely ruled out we must, of course, resort 


operation. 

Differentiation from renal disease and disease of the liver is rarely 
essary. 

Prognosis. The mortality in this series was but 0.2 per cent. Cases 
could have been added to lower this figure. It is evident, therefore, that 
the prognosis is excellent. The low incidence of complications, excepting 
the cases of bronchiectasis, and the fact that none required surgery but 
stead cleared spontaneously, indicates that complete recovery is the rule 

In table 8 is listed the average number of hospital days for the pati 
This figure is not comparable to hospital days in civilian institutions. It 
must be borne in mind that the army hospital serves not only as a hospital 
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for the acute illness, but also as a convalescent institution. Soldiers, upon 
discharge from the hospital, must be physically fit for return to duty. In 
civilian life many of our cases would not have required hospitalization and 
others would have needed but a short hospitalization period. 


TABLE VIII 


Hospital Days 


| 
16-30 days 31-45 days 46-60 days over 60 days 


SOO 


Treatment. There is no specific treatment available. Those general 
measures usually employed in treating systemic infections were used. Bed 
rest is important and essential. Adequate fluid intake must be assured, and 
this requires considerable nursing care, the importance of which cannot be 
minimized. 

Symptomatic treatment, such as the use of the common antipyretics and 
non-narcotic analgesics for headache, slight pleural pains and other minor 
aches and pains, was freely used. Opiates, usually codeine, were used for 
more severe pain and incessant cough. In those patients considered seri- 
ously ill, the oxygen tent was used at the first sign of dyspnea or cyanosis. 
[1 our experience small transfusions of whole blood have been of definite 
benefit. When possible, the donor chosen was an individual who had recov 
red from the disease. 

In more than half of the present series, sulfonamide drugs were admin- 
istered. Practically all of the cases considered seriously ill received sulfon- 
mides and the remainder of those receiving the drug, although not con- 
idered seriously ill, usually had a rather marked fever. In approximately 
half the cases, sulfathiazole was used and in the other half sulfadiazine was 

en. Sulfanilamide and sulfapyridine were given in but a few cases. 
he initial dose varied from two to four grams, and the drug was con- 
inued on a four hour schedule supplying six grams per day. The usual 
lood levels were obtained. In those patients receiving sulfonamide medi- 
‘ation, the average amount given was 30 grams. 

We are thoroughly convinced of the complete ineffectiveness of the sul- 
fonamides in this infection. We have repeatedly observed progression of 
he pneumonic process in the presence of therapeutic blood levels of the 
lrugs. 

Although not used by us, there are two therapeutic measures which may 

of value in the critically ill patient. One is the administration of oxygen 
nder pressure, and the other is postural drainage. To one who has in- 
pected the lungs of a patient dying from the disease and noted the flooded 
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condition of the lungs, postural drainage would certainly seem worthy 


trial. 
It seems proper to note here that, of the cases receiving sulfonamicd 


medication, none suffered a serious toxic reaction. As noted before, a num 
ber manifested renal irritation by the appearance of albuminuria and mi 
croscopic hematuria. We presume we have had the usual amount of nausea 
and vomiting and skin rashes. Withdrawal of the drug was the only meas 
ure required in such cases. The entire absence of serious toxic reactio 


is attributed to the fact that in all cases careful attention was given to 
sure an adequate fluid intake and urinary output. 


CASE REPOR1 


The patient, white, age 40, was admitted acutely ill with a nonproductive cous 
fever and generalized aching on day of admission. Family and previous perso 
history were irrelevant. Initial examination disclosed the temperature 102° F., pu 
100, respiratory rate 22, blood pressure 114 mm. Hg systolic and 60 mm. diast: 
There were harsh breath sounds and coarse expiratory rales over the entire che 
more marked on the right. There was a moderate leukopenia and on the third d 
a type 15 pneumococcus was isolated from the sputum. Roentgen-ray examinati 
disclosed a patchy, diffuse infiltration throughout the right lung field. The roentge: 
ray diagnosis was primary, atypical pneumonia with tuberculosis a possibility. Sey 
days later, another roentgen-ray examination showed clearing of the processes in t 
right upper and lower lobes. 

Che course was satisfactory, the physical signs became much less prominent 
there was roentgen-ray evidence of resolution of the pneumonic process. ‘The tet 
perature fell to normal on the fourth day and remained so tor 48 hours. On 
sixth day, the temperature suddenly rose to 101° F., but rapidly returned to nort 
On the eighth day, dyspnea and right lower chest pain developed and simultaneou 
the temperature rose to 104° F. Physical signs indicated involvement of the ent 
right lung and lower lobe of the left lung. ‘The patient appeared critically ill. Ox 
gen administration was ineffective. The patient became progressively worse 
death occurred on the fourteenth day. Clinically, the immediate cause of de 
seemed to be an anoxemia. 

Autopsy.* Gross Findings: The lungs were voluminous, crepitant and spotty 
There were irregular nodules, primarily in the right lung and to a lesser extent in 1 
left upper lobe. These had a firm consistency, but not that of consolidated lu 
The visceral pleura of the left lung was smooth and glistening, except for areas 
fibrinous and membranous adhesions. The cut surface of the left lung revealed da 
red, hemorrhagic areas, which had an increased density. There were also files! 
red areas of collapse mingled with yellow, feathery lung tissue. The pleura of 
right lung was a mottled blue and gray. The dark blue collapsed areas were 
pressed and often surrounded by bullae of sub-pleural emphysema. There were 1 
merous bands of early, organizing membranous adhesions which, on section, did 
reveal any demonstrable blood vessels. On section, the upper and lower lobes 
the right lung revealed numerous dark red, hemorrhagic areas of increased densit 
mingled with fleshy, bright red areas of collapse and yellowish, feathery emphyse: 
tous lung tissue. ‘The lower trachea and the bronchi of both lungs were filled w 
thick, slimy secretions; the hilar lymph nodes were large and succulent. 


* Autopsy by Major Alexander Kushner, M.C. 
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Bacteriological Findings: Direct smear and culture of bronchial secretion showed 
few pneumococci present. Direct smears of various portions of the lung paren- 
hyma proper showed no bacteria present and gave no growth. Culture of the heart 
blood gave no growth. 
Microscopic Findings: The interstitial tissue of the upper lobe of the right lung 
icluding the alveolar septa was thickened and infiltrated primarily with mononu- 
lear cells. A rare, pyknotic, polymorphonuclear cell was seen. There were nu- 
merous large phagocytes laden with blood pigment. No fibrin was seen. Some of 
the alveoli were empty and were the seat of a compensatory emphysema. An occa- 
sional large bronchus was partially filled with mucopurulent exudate. There was 
also an acute pleuritis with mononuclears predominating. The examination of other 
lung areas corresponded. 


— 


SUMMARY 


A detailed analysis of 500 cases of primary, atypical pneumonia has 
been presented. The insidious nature of the disease, variable physical signs, 
and difficulty in diagnosis without roentgen-ray examination were stressed. 
Certain of the cases were asymptomatic. Caution was advised in connec- 
tion with the cases simulating acute appendicitis and a brief reference was 
made to the roentgen-ray findings, including sites of the pneumonic process 
and the time required for resolution. Under laboratory findings, the leuko- 
cyte level, incidence of early forms and eosinophilic cells, blood culture, 
sputum examination and urinary findings were listed. The low incidence of 
complications was noted. Differential diagnosis, prognosis and treatment 
were discussed, and the ineffectiveness of sulfonamide medication was noted. 


A brief case report of the single death in the series was appended, including 
that portion of the autopsy report dealing with the lungs. Further studies of 
this disease, especially efforts to determine the causative agents, are urgently 


at eded. 


ADDENDA 


This paper was originally submitted for publication in June, 1943. Owing to circum- 
stances beyond our control it became necessary to resubmit it at this time. Since June, 
1943 a number of excellent papers on the same subject have appeared in various medical 
publications. In some instances the findings of others have coincided to an amazing degree 
with those reported by us. 

In the November, 1943 issue of The Bulletin of the U. S. Army Medical Department, 
Blades and Dugan in a paper titled “Pseudo Bronchiectasis Following Atypical Pneu- 
monia” considered a problem suggested in our paper. 

The continued high incidence of atypical pneumonia since our report was compiled em- 
hasizes the importance of further studies and reports of the disease. 
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HEPATOLENTICULAR DEGENERATION (WILSON’S DIS- 
EASE); REPORT OF ONE CASE WITH SEVERE 
PORTAL CIRRHOSIS AND SPLENOMEGALY * 


By Harry Freepserc, M.D., Salem, Massachusetts 


In 1912 Kinnier Wilson described a series of 13 cases of extrapyramidal dis- 
ease associated with liver cirrhosis. His original description was as follows: 
“This disease which occurs chiefly in young people, often familial but not cor 
genital or hereditary, is characterized by involuntary movements, dysarthria, 
muscular weakness, spasticity, contractures, progressive emaciation, mental de- 
terioration and frequent emotional disturbances. This disease is progressive 
and, after a longer or shorter period, fatal.”” Since then sporadic cases h 
been reported in the literature. 

Many hypotheses have been advanced as to the etiology of the disease and 
chief among the reviews has been that of Jervis. According to an early hy 
pothesis, the brain lesions are primary and the liver damage is secondary to the 
involvement of certain vegetative centers in the hypothalamus. Another theor 
holds that the hepatic and cerebral lesions are not interdependent, but rather the 
result of the pathological agent acting at the same time in both the liver and 
lenticular nuclei. According to a third theory, the disorders of brain and ]i 
are both expressions of an heredodegenerative or abiotrophic process. It 
also been stated that an underlying constitutional anomaly of metabolism is 
sponsible for the changes in both organs. A final theory, and one that is n 
widely accepted since Wilson gave credence to it in his studies, states that 
liver is first affected and that the lenticular lesions follow as the result of 
action of some unspecified toxin which either originates from, or is not neut: 
ized by the damaged liver. Waggoner and Malmud report five cases of ord 
nary acquired liver disorder showing cerebral changes, and compare these 
two cases of Wilson’s disease. They conclude that the involvement of the cet 
tral nervous system in Wilson’s disease must be regarded as secondary to tl 
of the liver since it can be reproduced both clinically and anatomically in cert 
acquired liver diseases. 

Liver function tests have been reported by Sweet in nine cases of this disé 
He obtained conclusive evidence of hepatic dysfunction by various sensitive test 
The serum colloidal test of Gray, the prothrombin time and. the bilirubin excr 
tion tests were found to be more sensitive indicators of hepatic damage in cases 
of minimal cirrhosis of the liver than the galactose tolerance, bromsulphalein 
tention or hippuric acid tests. He found that plasma protein levels and 
cholesterol ester partition were of little or no value in detecting hepatic diseas’ 
in cases of hepatolenticular degeneration. 


* Received for publication September 13, 1943 
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Barnes and Hurst have described individuals, in the families of cases of pro- 
gressive lenticular degeneration, who developed cirrhosis of the liver and Ascites, 
and died prior to the development of nervous manifestations. 


Credit Photo: Salem Hospital 
Fic. 1. (above) The spleen. (below) The liver. 


ln most of the cases reported in the literature, death has been attributed pri- 
marily to the cerebral involvement. Severe hepatic dysfunction with portal cir- 
thosis sufficient to produce clinical symptoms has been infrequently described. 
This case is being reported because of the severe portal cirrhosis with massive 
splenomegaly, and because of death being caused by a hemorrhage from a rup- 
tured varix. 





HARRY FREEDBERG 


Case REPORT 


A 20-year-old single, Italian female was first seen in 1935, and was closely fol 
lowed until her death in 1941 with two admissions to Salem Hospital, and an inte: 
She complained of marked ner- 


vening admission to the Pratt Diagnostic Hospital. 
She adjusted 


vousness, periods of amenorrhea, with coarse tremors of both hands. 
quite well, with little progression of symptoms until five years later when she r 
ported loss of approximately 25 pounds in weight, bleeding gums, increase in her 
nervousness and the development of an abdominal mass. She was first ad: 

to the Salem Hospital on June 20, 1940. 
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by Doris Lundgren Ves/4 
Credit Photo: Salem Hospital 


Fic. 2. Cross section of the brain showing the diseased area. 


Past History. The patient had had measles and mumps when under five years o! 
age, without complications or sequelae. She always led a fairly restricted lite 
reached the eighth grade, but did not graduate from grammar school. The patient 
had always been handicapped by a speech impediment. She had abdominal 
from time to time over the left side of her abdomen, not associated with g 
intestinal symptoms. Her appetite was good and she never noticed tarry stool 
coughed or vomited blood. . 

Family History. The patient’s father was living and well at 57; her mothe: 
had a tumor of some kind and died of inflammation of the leg at 37. Three sib! 
were living and well. As far as it is known, there was no family history of neu 
logical disorder or blood dyscrasia. 

Physical Examination. She was a small, fairly well nourished woman with 
ashen complexion. Her face was unattractive because of the prominence of her 
jaws and teeth which was so great that she was unable to close her lips; the gums 
were exposed, hypertrophied and bleeding. She was flat-chested. Breath sounds 
were resonant and vesicular throughout. There were no rales or other adventit 
sounds. Heart sounds were regular and of good quality, rapid and regular, rate 144 
Blood pressure was 124 mm. Hg systolic and 66 mm. diastolic. The heart was not 


n 


The abdomen was greatly protuberant an 


1S 


enlarged. There were no murmurs 


tense. A fluid wave and shifting dullness could be made out. The left side of the 
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lomen was more prominent than the right, and in the left upper quadrant filling 
of the left half of the abdomen there was a large, smooth, firm, slightly tender 
consistent with the spleen. The liver was not palpable and the liver dullness 
entirely absent. 
Neurological Examination. The patient had a constant grin which remained 
latively fixed. The speech was slow and monotonous, and there was some difficulty 
wallowing. The slit-lamp examination showed no evidence of Kayser-Fleischer 
Fundus examination was negative. The pupils reacted to light and accommo- 
n; extraocular movements were normal; cranial nerves were intact. There were 
tremors of the head, protruded tongue, trunk, and tremors of the extended 
s, which were increased with involuntary movement, especially on the left side. 
e was also a slight tremor of the legs. There was a Warner’s hand on the leit. 
deep reflexes in the upper extremities were of the basal ganglia variety; that is, 
ith each reflex there was imperfect relaxation. This was also true to a less extent 
the lower extremities. Motor power was normal throughout. There was no 
isticity, atrophy or fibrillary twitching. Romberg test was negative. Plantar 
onses were normal. There was no disturbance in sensation to pin-prick, brush 


tuning fork 
Laboratory work performed at this hospital and at the Pratt Diagnostic Hos- 
where she was also studied at a later date, showed the following findings. 


entgenographic Findings. Esophagus: There were extensive abnormalities, 
lving the whole length of the esophagus, consisting in tortuous defects of the 
ous membrane, which changed in width with respiration. The findings were 
racteristic of extensive varicosities of the esophagus. Roentgenograms of the skull 
e negative. Anteroposterior views of the long bones of the arms and legs showed 
rked demineralization for a patient of this age, particularly in the cancellous 
tions, where in some areas it was almost cystic in appearance. Anteroposterior 
of the abdomen revealed a large tongue-shaped shadow extending down from 
eft costal margin nearly to the crest of the ilium displacing gas-filled loops of 
bowel to the right, and through it one could outline the left kidney. ‘The left 
soas border was fairly clear. 
rine studies were negative for Bence Jones protein-and urobilinogen, and were 
wise unremarkable. 
Blood Studies. Blood platelets varied from 200,000 to 400,000. Red blood 
counts varied from 3,800,000 to 4,120,000. Hemoglobin was 51-64 per cent. 
d smears showed some cells well filled with hemoglobin; some showed marked 
omia; there were a few elongated red cells, a few stippled cells, slight aniso- 
sis and poikilocytosis, and polychromatophilia, and 1-3 target cells. Reticulo- 
numbered 2 per cent; the hematocrit reading was 34 per cent. Bleeding time 
42 minutes; clotting time, seven minutes. The hypotonic fragility test showed 
finite change in minimal resistance, complete hemolysis not being present until .12 
entration of sodium chloride. White blood cell count was 8,000, with 70 per cent 
morphonuclears, 15 per cent lymphocytes, 8 per cent monocytes, 6 per cent bands, 


> 
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cent eosinophiles. Blood sugar was 79 mg. per cent, fasting. 

Serology. Hinton and Wassermann reactions were negative on two tests; Kahn 

tion was positive on two tests. Blood sedimentation rate in one hour was 13 mm. 

e Westergren method. 

Liver Function Tests. The prothrombin time was 35 seconds; cholesterol 107 
mg. per cent total; free, 40 mg. per cent, and esters 67 mg. per cent. Bromsulphalein 
excretion test showed a retention of 50 per cent of the dye in an hour. Icteric index 

12. Blood bilirubin was 1.4 mg. per cent total, blood phosphatase 6.0 Bodansky 

per 100 c.c. Blood serum proteins were 7.10 gm. per cent, with 2.95 gm. per 

albumin and 4.15 gm. per cent globulin. The Takata-Ara test was positive in 
tubes. 
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The patient’s last admission to Salem Hospital was on April 14, 1941. She 
readmitted with a complaint of hemorrhages from the mouth, associated 
vomiting and tarry stools of several months’ duration. She was acutely ill, pale 
apprehensive. The abdomen was enlarged. The ankles were edematous. Puls: 


respirations were rapid. Three days after admission abdominal paracentesis 


laceration of 


7 \ Aesophagus 
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Rertron of 
Stomach 


» Doris Lundgren 43$/#! 
Credit Photo: Salem Hospital 


Fic. 3. Laceration of esophagus. 


performed with the removal of four liters of light, straw-colored, transparent 
of the consistency of water. She rapidly became moribund and died on the 
hospital day, April 20, 1941. 

Autopsy Examination. Peritoneal cavity: The peritoneal cavity contain 
adhesions. There were approximately two gallons of straw-colored fluid 


appendix was retrocecal and bound down. The mesenteric lymph nodes 
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slightly enlarged and on gross section many of them were red and hemorrhagic. The 
diaphragm was at the fifth rib on the right and fifth interspace on the left. The 
viscera were in approximately normal position. There was no evidence of con- 
genital malformation. Gastrointestinal tract: The esophagus was dissected out 


along its entire course and appeared to be distinctly enlarged and bluish gray in 


a iL te 4 


Credit Photo: Salem Hospital 


Fic. 4. Esophagus showing the perforation. 


or. Upon opening it at a point 5 cm. above the cardiac junction, a small per- 
ration of a varix could be seen measuring approximately 3 mm. in diameter, 
of which protruded a small thrombus. ‘The esophagus when held up to the light 
wed numerous tortuous bluish red dilated veins. The stomach contained a large 
ount of brownish red bloody fluid. The stomach itself was entirely negative. 
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The duodenum, jejunum, and ileum contained fresh blood but showed no morphologi 
cal lesions. The entire large bowel was negative. 

Spleen: The spleen weighed 740 grams, was distinctly enlarged, and reached 
almost to the crest of the ilium. The capsule was not noticeably thickened and was 
slate grayish in color. The cut surface was dark red. Scraping yielded bloody pulp. 
Examination of the splenic vein and artery failed to reveal any thrombus. How- 
ever, around this area several hemorrhagic lymph nodes were found. Microscopic 
Sections of the spleen showed a moderate degree of fibrosis of the pulp and engorge- 
ment of the sinusoids, and the lymphoid tissue was not unusually hyperplastic. 

Liver: The liver weighed 675 grams, was small, firm, uniformly nodular. The 
average nodule measured approximately 2 cm. in diameter. There were no ad 
hesions between the upper surface of the liver and diaphragm. Section through 
one of the nodules showed a brownish red and yellow cut surface. The lobules were 
poorly defined and irregular in shape. 

Microscopic: There was a definite thinning around many of the central veins 
and the lobular pattern was present, although there was not nearly as much porta 
fibrous tissue as one might expect. There were broad areas of scarring in sonx 
sections, and in the others the lobules showed only slight vacuolization of some oi 
the liver cells. A few of the portal areas showed slight increase of stromal con 
nective tissue. 

Brain: The scalp was not remarkable. The bones of the skull appeared somewhat 
thicker than usual and were distinctly soft. The thickness of the frontal bone was ap- 
proximately 9 mm., and it was very red, suggesting marrow. The dura was not 
remarkable. The brain itself was distinctly porky and edematous. On the left in 
the region of the nucleus caudatus, there was a grayish white area of apparent gliosis 
and some distortion of the relationships of the muclei to each other. The right side 
appeared to be entirely negative. The brain weighed 960 grams. 

Microscopic: Sections of the brain showed no striking changes except in the 
lenticular regions where there were occasional areas of loss of normal outline wit! 
fraying of some of the structures and with occasional foci of gliosis. Only an ex 
tremely rare large Alzheimer cell was seen. The appearance of the cortical cel 


showed no apparent lesion involving the third nuclear layer 


DISCUSSION 


During the six years that this patient was observed, the neurological signs 
showed only slow progression and the degree of cerebral dysfunction was never 
severe enough seriously to handicap motor function or muscular codrdination 
The degenerative changes affecting the liver far outstripped those affecting the 
lenticular nuclei, and death was directly related to the cirrhosis of the liver 
Wilson has stated that the latter morbid condition rarely, if ever, gives rise t 
symptoms during the life of the patient, and in cases described in the literaturé 
death has been attributed to the cerebral involvement. 

In this case there was a gradual development of severe portal cirrhosis wit! 
ascites, splenomegaly, and extensive esophageal varicosities. At autopsy, the 
liver was less than normal in size and the spleen was approximately five times 
normal. Esophageal hemorrhage from a ruptured varix was the immediate 
cause of death. 

Liver function tests performed during the year before the patient's deat! 
showed severe injury. The bromsulphalein test showed a retention of 50 pe: 
cent in an hour. The total blood cholesterol was diminished, but phosphatase 
was slightly elevated. The Takata-Ara test was strongly positive; the pro 
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thrombin time was slightly increased. There was a reversal of the albumin- 
globulin ratio with hyperglobulinemia. The positive Kahn reaction was ex- 
plained by the hyperglobulinemia. There was slightly increased bilirubinemia. 
The bleeding from the gums was probably secondary to the cirrhosis of the liver, 
in which condition purpura is sometimes very marked. The blood showed 1-3 
per cent target cells on various occasions, not an infrequent finding in patients 
with severe liver damage. 

The present study does not cast any additional light on the etiology of this 
rare disease. One can only speculate as to the reasons for the progression of 
liver cirrhosis and the relative stationary course of the lenticular degeneration in 
this case. The theory which Wilson first promulgated, namely, “that the liver 
is first affected and that the lenticular lesions follow as the result of some un- 
specified toxin which either originates from, or is not neutralized by the dam- 
aged liver,” seems most attractive to the writer of this paper. The lenticular 
nucleus, having first been affected, subsequently acquired resistance to the un- 
specified toxin. 


SUMMARY 


A case of hepatolenticular degeneration is described, in which there was only 
moderate lenticular involvement in contrast to the presence of advanced portal 
cirrhosis, “with tremendous splenomegaly. Death was caused by esophageal 
hemorrhage. 
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HODGKIN’S DISEASE ASSOCIATED WITH 
SCHILDER’S DISEASE * 


By O. J. Bateman, Jr., M.D., GretcHen Squires, M.D., and 
S. J. THannuauser, M.D., Px.D., Boston, Massachusetts 

THE involvement of the nervous system in Hodgkin’s disease has been re 
ported many times.'»* Certainly, as Weil states,’ it is an infrequent and lat 
manifestation and, even then, the involvement of the spinal cord is far more fre 
quent than that of the cerebrum. 

The pathological picture of the involvement of the central nervous system 
by Hodgkin’s disease is still unsettled. No doubts can be cast on (1) the proc 
ess of direct infiltration of the central nervous system from an adjacent gland o1 
bone, (2) infiltration of the dura itself, (3) hemorrhage secondary to the initial 
process, (4) infiltration of peripheral nerves. Doubtful, however, is the occur 
rence and etiology of destruction of nervous tissue in Hodgkin’s disease as a 


direct result of toxemia. 

The following deals with observations of a peculiar neurological involvement 
of a case of known Hodgkin’s disease. During life this case presented a diag 
nostic problem as to whether the neurological involvement was a manifestation 


of Hodgkin’s disease or a disease sui generis. 


CASE REPORT 


O. W. B., a 43-year-old single, male needlemaker, was admitted to the Joseph H. 
Pratt Diagnostic Hospital on October 25, 1942, because of blindness of two and a half 
months’ duration, mental deterioration, and increasing weakness. He was referred 
by Dr. Albert Oppenheimer of Laconia, New Hampshire. 

Present Iliness. Two years previously, he had noted a massive gland under hi 
lett arm. This was excised and the pathologist reported the presence of Hodgkin's 
disease. Roentgenographic treatment was given over the chest and axilla. For ap 
proximately 20 months before the onset of the present illness, he felt fairly well. 

In mid-July, 1942, he noticed severe pains across the lumbar region. At onset 
the pain was sharp, not accentuated by coughing or sneezing, and did not radiate 
down the leg. He was treated by his doctor for two weeks, after which he returned 
to work for three weeks. Early in August, he noted blurring of vision, and because 
of this, his glasses were changed. After driving to Boston from Laconia to see a 
ball game, he described the players on the field as slightly blurred and he sometimes 
saw two where there was one. His vision became worse and bifocal glasses were 
prescribed, but there was no improvement. He was admitted to the Boston City Hos 
pital September 3, and a diagnosis of diffuse Hodgkin’s disease with meningeal in 
volvement was made. Roentgenographic treatment to the skull was advised, and 
despite nausea and vomiting, he received approximately two treatments a week fot 
three weeks with no improvement. 

He stated assuredly, as did his mother, that the entire process had been slow and 
insidious. No injections or medications had been given which might produce blind 
ness. 

Past history was very sketchy. The patient did not talk with any coherency and 
the information obtained from his mother was non-contributory. His past health had 


* Received for publication July 19, 1943. 
From the Joseph H. Pratt Diagnostic Hospital and Tufts College Medical School. 
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been good. An appendectomy had been performed 15 to 20 years before. There had 
been no injuries, serious disease, diplopia, scotomata, or headaches. There was no 
history of any familial neurological disease or lymphadenitis, and venereal disease 
was denied. 

Physical Examination. The patient was blind and confused. He could recog- 
nize no objects or forms in front of him, nor could he answer questions rationally. 
lemperature 100° F., pulse 115, respirations 18. Height 5 feet, 6 inches; weight 124 
pounds. Results of the examination of the corneae, conjunctivae, and sclerae were 
negative (see neurological examination below). The uvula deviated slightly to the 
left and the tongue showed no papillary atrophy or evidence of glossitis. There was 
no salivary drooling. The neck showed no glandular or thyroid enlargement. The 
chest was clear to auscultation and percussion. The heart rate was rapid and the 
rhythm regular. There was a slight, soft, blowing systolic murmur over the apex. 
A, was greater than P,. The spleen was palpable only on deep inspiration, but the 
liver and kidneys were not felt. No tenderness, masses, ascites, or herniae were noted. 
On neurological examination, he responded slowly to questions and was slightly dis- 
oriented. His speech was very dysarthric and he did not follow commands. The 
pupils did not react to light. The eye movements could not be tested. The left disc 
appeared atrophic, whereas the right was fairly normal. The facial movements were 
good. The palate moved to the left, and the tongue could not be protruded. Spon- 
taneous movements of all extremities were possible. The right arm appeared weak. 
lhe deep reflexes were depressed in the arms. Knee kicks were present, but the ankle 
jerks were not obtained in bed. Babinski reflex was obtained on the right foot, 
whereas the left was normal. He felt pain in both sides. Stereognosis could not be 
tested. 

Laboratory Examination. The results of the urine examination were negative. 
Blood: hemoglobin 69 per cent (Sahli), red cell count 4,040,000, white cell count 
7300; the differential count was normal. Spinal and blood serological examinations 
were negative. Blood sedimentation rate (Westergren method) was 103 mm. in one 
hour. Lumbar puncture: pressure 275 mm.; rise and fall, slow and jerky; jugular 
pressure bilaterally, 400 mm.; good rise on deep inspiration and coughing ; fluid clear ; 
final pressure, 200 mm.; partial block. The cell count showed no red cells; lympho- 
cytes numbered 4.5 per cu. mm. with Unna’s methylene blue. No increase in protein 
was found in Pandy’s test. The protein content of the spinal fluid was 22 mg. per 


cent. The results of a gold-sol test were negative, as were the Hinton and Wasser- 


mann tests. 

Roentgenographic examination of the skull showed no evidence of any abnormal- 
ity. The mediastinal glands in the chest, particularly on the left side above the 
\ortic notch, were enlarged. 

The patient's mental deterioration progressed rapidly while he was in the hos- 
pital. Death occurred five days after his hospital discharge, and was preceded for 
24 hours by total paralysis. 

Anatomic Diagnosis. A. Lymphoblastoma (probably Hodgkin’s) with: 1. In- 
volvement of lymph nodes of posterior mediastinum, periaortic, peri-iliac and inguinal 
regions, of hilus of lung, liver and spleen; compression of common duct by lymph 
nodes with distention of gall-bladder and icterus of skin and sclera. Compression of 
.bdominal aorta, vena cava inferior and left iliac artery and veins. 2. Metastases to 
iver and spleen. 

B. Bilateral atrophy of gray matter of occipital lobes. Bilateral degeneration 
ind softening of white matter of both occipital lobes extending as far into the sub- 
tance of the brain as the posterior portions of the walls of the lateral ventricles. 
Swelling and softening of internal capsule and basal ganglia particularly in the so- 
alled post-limbus. Question of very slight softening in subcortical white matter in 
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the region of the left parietal lobe; capillary hemorrhage into the posterior lateral 
wall of posterior horn of left lateral ventricle. 

C. Atrophy of medial portion of caudate nucleus (bilaterally) adjacent to fo 
ramen of Munro. Abnormally large third ventricle. 

D. Bilateral cysts of choroid plexus. 

E. Degeneration and atrophy of white matter of pons and of white matter and 
olivary body of medulla. 

F. Arteriosclerosis, generalized. 

G. Pigmentation (brownish) of both lower extremities; flabby musculature of 
heart. 

H. Congestion of lungs, liver, spleen and kidneys. 

I. Postoperative fibrous adhesions between cecum (site of appendectomy) and 
parietal peritoneum; fibrous adhesions between spleen and diaphragm. 

Microscopic Examination. There was widespread demyelinization, most marked 
in the areas noted in the gross. In some areas there was a striking gliosis. In other 
areas edema and gitter cells dominated the field. Changes involving nerve cells were 
numerous and apparently depended upon or were secondary to changes affecting the 
myelin. There were no lymphogranulomatous tumor nodules in the substance of the 
brain. 

The Hodgkin's lesions noted in the gross were typical of lymphogranuloma of the 


Hodgkin's type. 
DISCUSSION 


This case was observed constantly after the diagnosis of Hodgkin’s disease 
had been established by biopsy of a gland and treated with 3840 skin doses of 
roentgen-ray. On examination at the Pratt Diagnostic Hospital, he showed no 
visible sign of Hodgkin’s disease except a mediastinal mass demonstrable by 
roentgen-ray only. The result of roentgenographic treatment seemed almost 
perfect, as regarded visible manifestations of the disease. However, two years 
after the diagnosis of the disease was established (by biopsy of the gland), the 
involvement of the nervous system suddenly presented itself. The signs and 
symptoms were double vision, impairment of vision, followed shortly by bilateral 
occipital blindness, speech difficulty, agnosis, asynergia, and progressive mental 
deterioration. The possibilities that confronted us in diagnosis were (1) in- 
volvement of the brain by Hodgkin’s disease, (2) a diffuse process involving the 
parenchyma of the brain by inflammation, encephalitis disseminata, (3) a de- 
generative disease as described by Schilder et al. (encephalitis periaxialis dif- 
fusa). 

In answer to the first question, we did not feel justified in making a diagno 
sis of Hodgkin’s disease involving the meninges and brain parenchyma because 
of the symptoms of the patient, namely, double vision, blindness, mental de 
terioration, agnosis, and asynergia. Lymphomatous involvement of such exten 
siveness seemingly should be due to large meningeal masses penetrating the 
brain substances. Such masses should result in pressure symptoms and should 
manifest themselves by increased spinal fluid proteins, pleocytosis. The fluid of 
this case as shown above had slightly elevated pressure (275 mm. of water, pro 
teins 22 mg., and only 45 lymphocytes), a finding hardly consistent with such 
brain involvement caused by meningeal masses. The most impressive finding 
in this case was a bilateral occipital-temporal-parietal-cortical syndrome result- 
ing in blindness and mental deterioration. We must admit that some of our 
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neurological consultants thought that such history and findings could be con- 
sistent with extension of a lymphomatous process. 

In the second possibility, acute disseminated encephalitis, the course is gen- 
erally fulminating in nature and the meningeal signs and spinal fluid findings of 
increased cells and protein are absent in this case. However, the clinical pic- 
ture * of acute disseminated encephalitis is so diverse that only the outcome (a 
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Fic. 1. Low power photomicrograph of occipital area of cerebrum showing areas of 
demyelinization. 


fatal issue is infrequent) and the pathological findings could definitely eliminate 
this possibility entirely. 

Acute disseminated encephalitis was described in Hodgkin’s disease by Allen 
et al. and by Weil! (three cases). In one case of Weil’s staphylococci and 
streptococci were found in the metastatic brain lesions; the second case showed 
a large retropharyngeal abscess which resulted in hemorrhagic foci in the brain 
and spinal cord, and the third case showed hemorrhagic foci with perivascular 
foci of inflammation. 

There was no focus in our case which may have resulted in an encephalo- 
myelitis. We believed, however, that the clinical picture in the above case was 
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that of the degenerative disease described by Schilder et al. because the symp 
toms of the patient fitted the end stages of Schilder’s disease so perfectly de 
scribed by Wilson *: “Blind, paralyzed, incontinent. Death is a happy end.” 

The reported pathological findings were uniformly consistent with our diag- 
nosis in that the underlying disease of the brain was not an extension of Hodg 
kin’s disease or encephalitis disseminata, but a diffuse demyelinization process 
with bilateral symmetrical involvement. It is not our purpose to discuss here 
the different clinical syndromes which start with demyelinization and end wit! 
diffuse sclerosis of the central nervous system as Schilder’s disease. We wis! 
only to demonstrate by this case that a very outspoken condition of demyeliniza 
tion may co-exist with Hodgkin’s disease without signs of that disease in the 
meninges or brain or scarring resulting from previous implantations destroyed 
by roentgen-ray, as described by Weil.’ 

Once again we inadvertently raise the question of the pathogenesis of 
Schilder’s disease. Is the etiology an abiotrophic inherent degenerative process, 
or, as in our case, a demyelinization that may have resulted from the injurious 
effects of roentgen-ray therapy or a degeneration resulting from a concurrent 
infection or neoplastic disease ? 

If we accept the abiotrophic degeneration process, we must believe two dis 
eases coexisted in the above reported case (i.e., Hodgkin’s disease and periaxialis 
diffusa—Schilder’s disease). This possibility is difficult to conceive because the 
degenerative type of periaxialis diffusa does not progress as rapidly as the above 
case and generally shows a familial incidence (Wilson) .* 

As regards the demyelinization as a result of roentgen-ray therapy, the patho 
logic lesions of the above case did not show the manifestations of brain injury by 
roentgen-ray, reported by various authors,*: * namely numerous extensive foci of 
necrosis of tissue, fibrosis of the vessels, and deposition of peculiar homogenous 
substances in the wall of the vessel, consisting of impregnation of the elastic 
layer with dust-like fatty material and the development of foam cells in the 
intima and lumen similar to hyalinization known sometimes as “Alzheimer’s 
colloid degeneration.” 

It would be difficult to conceive, in the face of the above description of 
reentgen-ray damage of the brain, that roentgen-ray injury could produce a pic 
ture of Schilder’s disease. Our search of the literature revealed no such report 

There remains only the possibility that a peculiar process caused by Hodg 
kin’s disease did produce the pathological picture of encephalitis periaxialis 
diffusa (Schilder’s disease) in our case. Such a possibility of a toxin from a 
distant source damaging brain parenchyma has been postulated by Shapiro,’ but 
doubted by Weil * and Conybeare.’ The cases of Shapiro did not show the de- 
myelinization in the cerebrum which our case exhibited. We cannot offer ou 
case as proof of the fact that lymphogranulomatous tissue of the Hodgkin's type 
can release a noxious agent (toxin ?) which may act upon brain tissue in such 
a way that demyelinization results, but we can only say that the case described 
offers evidence that this may be a possibility. 


SUM MARY 


In a case of Hodgkin’s disease of two years’ duration, there occurred the 


clinical and histological picture of encephalitis periaxialis diffusa (Schilder’s 


disease ). 
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PRIMARY MYCOTIC ANZURYSMS* 


By Samuet T. R. Revett, Jr., M.D., Baltimore, Maryland 


THE extreme rarity of case reports of primary mycotic aneurysms and their 
potential hazard as foci of subsequent infection prompted fhe author to review the 
literature, summarize the cases to date, and report one-6f his own. In addition, 
it is desired to call attention to the fact that primary mycotic aneurysms, if ac- 
cessible to surgical approach, may be completely eradicated. Thus, from the 
standpoint of prognosis they are similar to traumatic aneurysms rather than the 
lar more grave mycotic aneurysms secondary to bacterial endocarditis. 

The adjective “mycotic” appears to have been coined by Osler * to signify 
those aneurysms of infectious origin, resulting from the presence and multiplica- 
tion of bacteria within the lesion. In subsequent years a special group of dis- 
eases has been called mycoses, but the long usage of mycotic, in the above 
sense, has resulted in its firm establishment in medical literature. The term 
“primary mycotic aneurysm” was defined by Crane ** as “a lesion developing in 
the wall of an artery which is not associated with any demonstrable intravascular 
inflammatory focus, as bacterial endocarditis, or with any in the surrounding 
tissue.” In the opinion of the author the phrase primary mycotic aneurysm is 
synonymous with mycotic aneurysm of extravascular origin, provided the focus 
is not immediately adjacent to the artery. 

Twenty-three cases have been found which appear to have been primary 
mycotic aneurysms (chart 1). In 13 of these cases the authors * *% *% 14, 16 20, 22, 

27, 29, 84, 85, 36 Were able to recognize the primary focus and to demonstrate the 
etiological agent. In five instances the authors ‘7: **: ** *. 3% were able to show 
the primary focus, but not the etiological agent. In one instance Oliver * demon- 
strated bacteria in the lesion but failed to give the primary focus. Holst ® 
found gram positive diplococci and cocci in chains in the aneurysmal lesion but 


* Received for publication July 31, 1943. — 
This work was completed before the author entered the Military Service. 
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CuHarr | 


Associated site 
Author Year | Age ? Primary Focus Intravascular Mycotic Etiology 
Lesions Aneurysm 


Ruge ° 1905} 12 | } Cellulitis left foot. None. Left coronary Staphylococcus 
Osteomyelitis left artery. and streptocox 
temur. 


Vanzetti ” 


1907 3 Bronchopneumonia. | None. Ascending and Diplococcus of 
thoracic aortas. Frankel 
Superior mesen- 
teric artery. 


1910 Phlegmon of leg. None Ascending aorta. 

















1910 7 ) Gonorrheal None. Ascending aorta 
urethritis 


' 
Koritschoner ' 1912 Phlegmon right hand.| None Subclavian ar 


Thayer ™ 1922} 28 | | Gonorrheal (? Old healed Ascending 
arthritis. Right endocarditis. iplococcu 
inkle and shoulder. positive « 


Lindau ™ i F Acute gonorrhea Old healed Ascending aor 
with salpingitis. endocarditis 

Reifenste 2 } Epidemic naso Congenital Descending 
pharyngitis anomaly de aorta 
scending aorta 








| 
Biscu 


diplococ« 


Aschner ? 1932 | 2: . Gonorrheal arthritis. | Old healed Ascending aorta. 
endocarditis. 


Feller 7” 1930 | Throat infection None. Celiac artery. | 
| 

| 

| 


Preioni, e . 1936 ; Ill defined pul Perianeurysmal Abdominal Pneun 
monary disease. pneumococcic aorta. 
abscess 





Crane * 11937] 35 Cellulitis right foot. | Hypoplasia of Arch of aorta Gram positi 
aorta. Old healed] Superior meser coccus 
endocarditis. teric artery 


Cam pan | 1939 | 32 | Cellulitis right knee. | None. Abdominal aorta.| Staphylo« 
Oliver 3 1891 > Ascending aorta Anthrax 
phologically 
. —— | : 
Holst * 1901 | rhez one Arch of aorta | Gram positi 
| diplococcu 
| cocci in cl 





Witte ® 1905 | Staphylococcal > rch aor 
| 


pyemia? 


Endenhuizen A 1914 Phlegmon right hand .. Arch of aorta 
Merke '* 1920 Cystitis Jone Ascending aorta. | 
Bifurcation of 
abdominal aorta. 
Clerc and 1929 | Arthritis left elbow Ascending aorta. 
Bascourret | and right ankle. } Left subclavian 
artery. 
Garland ® 1932 Pneumococcal None — 
septicemia? 
Virgillo * 1935} ; Streptococcal None. Arch of aorta 
septicemia? 
Eichelter and 1926 - Old healed Right gastro | None four 
Knoflach ™ endocarditis. epiploic artery. 
Clutton and 1908 | 7 Lobar pneumonia. Left femoral Pneumococcus 
Dudgeon artery. 
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attributed the primary focus to acute gonorrhea; this probably represented a 
streptococcal infection secondary to the primary gonorrheal urethritis and ar- 
thritis. Witte ®° demonstrated only that the aneurysm in his case was due to an 
infectious process not associated with endocarditis and was not clear whether the 
aneurysm resulted from bacterial growth in the vasa vasorum or from erosion 
from the left main bronchus. Ejichelter and Knoflach ** reported a case with the 
histopathological appearance of a mycotic aneurysm but were unable to culture 
an organism or to find any bacteria in the sections. The final case that has been 
accepted was the clinical report by Clutton and Dudgeon "' of a case of aneurysm 
developing in the left femoral artery three months after a right upper lobar 
pneumonia. The artery was ligated, but the wound became suppurative and 
pneumococci were cultured from the exudate. The patient recovered and the 
authors were unable to find any abnormality in the cardiovascular system which 
would serve as the primary focus. 

In addition to the 23 cases that have been accepted as primary mycotic 
aneurysm there are 11 additional reports in the literature that deserve brief com- 
ment. Quincke’ reported a case of aneurysm of the hepatic artery which he 
ascribed to typhoid fever but offered no proof that it was mycotic. Gils * and 
Hecker ® reported cases with aneurysm of the aorta which they attributed to 
typhoid fever but offered neither proof of the typhoid fever nor proof that the 
aneurysms were mycotic. In Jordan’s case’ there was an aneurysm of the 
ascending aorta following otitis media which he considered to be the result of 
emboli in the vasa vasorum, but this lesion showed no evidence of bacterial in- 
fection. Cathcart ?* considered the aneurysm of the femoral artery to have 
been the result of typhoid fever but offered no proof. His case recovered after 
operation. In the case reported by Moriani** the aneurysm was thought to be 
embolic but the necropsy protocol was not given. The clinical report by Jons- 
son ?® of mycotic aneurysm of the hepatic artery following influenza was without 
proof. The mycotic aneurysm reported by Gioja *® was adjacent to a suppura- 
tive process in the lung and was considered to be an aneurysm “per arrosioneum.” 
In the case reported by Lambert and Secretan ** the aneurysm of the hepatic 
artery followed pneumonia but they gave no other description of the lesion. 
Hansmann and Schenken ** reported a case of aneurysm of the basilar artery 
associated with melitensis meningo-encephalitis which they called mycotic due 
to Brucella melitensis var. suis. The authors gave no proof that it was mycotic 
and not congenital. In Taylor and Reinhart’s case ** the aneurysm of the right 
common iliac artery was considered to be secondary to the periureteritis pro- 
duced by the indwelling catheter. The case reported by Lippincott ** of dissect- 
ing aneurysm of the abdominal aorta with suppuration had shown a positive cul- 
ture of streptococci from the blood before death. From the description of the 
lesion it seems likely that the suppuration took place secondary to the old dis 
secting aneurysm. 


CasE REPORT 


A 60 year old unconscious white man was admitted to the University Hospital on 
June 16, 1940. It was learned that the patient had been in good health until February 
of that year when he developed lobar pneumonia of the left lower lobe and was ad- 
mitted to another hospital in an unconscious state. His pneumonia was due to the 
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pneumococcus type VII. He was treated with oxygen and sulfapyridine for five day 
when chemotherapy was discontinued because of a rash. His recovery was slow bu 
uneventful. Approximately two weeks after the patient returned home, he had a re 
turn of his cough and weakness. During the next four months he suffered frequen 
attacks characterized by chills and fever, but in the intervals between attacks, he wa 
able to be out of bed although he was very weak. Four days prior to his final admis 
sion he had a severe chill followed by a fever of 103° F. Again the night before ad 
mission he suffered another severe chill and became unconscious, remaining in that 
state until admission. 

As far as could be ascertained from his family, the past history and systems re 
view contributed no other pertinent data. 

Physical examination at the time of admission revealed a slender, elderly whit: 
male in an unconscious state. Rectal temperature was 104.6° F., pulse rate 148 pe 
minute, and respirations were 32 per minute. The skin was hot and dry and withou 
lesions. ‘The pupillary reflexes were present and active, the fundus oculi were within 
normal limits for his age. The mouth and pharynx were covered by desiccated mucus 
The heart was within normal limits as to size by percussion, the rhythm was regula 
no murmurs were heard; and the blood pressure was 130 mm. Hg systolic and 70 mm 
diastolic. The lung fields were resonant to percussion; the breath sounds were vesicu 
lar and there was slight suppression, with rhonchi at both bases. Palpation of the ab 
domen was without note except that the urinary bladder was tour fingers’ breadt 
above the symphysis pubis. Rectal examination revealed that the prostate was slightl) 
enlarged, but was of normal consistency. The neurological examination showe 
marked cervical rigidity, hypoactive deep reflexes, and a positive Babinski’s sign on 
the left. The patient failed to respond to painful stimuli. 

Laboratory findings were: Hemoglobin 92 per cent (Sahli), red blood cells 4 
million, white blood cells 21,000, polymorphonuclear leukocytes 94 per cent, lympho 


cytes 4 per cent, mononuclear leukocytes 1 per cent, myelocytes 1 per cent. Urinaly 
sis: acid in reaction, albumin absent, sugar 3 plus (following intravenous dextrose ) 


acetone absent, and microscopic examination negative. A serological test for syphili 
was negative. Blood non-protein nitrogen was 33 mg. per 100 c.c., blood sugar 286 
mg. per 100 c.c. (following intravenous dextrose), carbon dioxide combining power 
45 volumes per cent. Spinal fluid: 320 millimeters of water pressure, cloudy, 410 
leukocytes per cubic millimeter, 100 per cent polymorphonuclear leukocytes, man) 
gram positive diplococci which on culture and typing proved to be pneumococcus ty] 

VII; globulin was 4 plus. There was no record of a blood culture. 

Despite repeated attempts to find the focus for the pneumococcic meningitis, non 
was found. The sinuses, ears, and pharynx revealed no abnormalities. An end 
carditis was suspected but various examiners failed to find any clinical evidence « 
cardiac involvement. 

The patient was given sodium sulfapvridine intravenously and a total of 365,00 
units of type VII antipneumococcus serum together with intravenous dextrose and not 
mal saline. Consciousness was never regained, and he died on June 19, 1940, thre 
days after admission to the hospital. 

he necropsy was performed by Dr. C. G. Warner approximately four how 
after death. The anatomical lesions of note were confined to the brain and _ the 
cardiovascular system. 

The brain weighed 1250 grams. The hemispheres were symmetrical. There wa 
a gray purulent exudate covering both hemispheres and associated with moderate i 
jection of the superficial vessels. There was considerable purulent exudate in tl 
leptomeninges over the base and especially in the region of the cisterna magna. Th: 
basilar arteries showed a moderate sclerotic change. Both lateral ventricles wer: 
slightly and symmetrically dilated and contained purulent exudate on the ependymal 
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Fic. 1. Section of aneurysmal wall showing leukocytic infiltration in adventitia, relatively 
normal media and a portion of the attached thrombus. 
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Fic. 2. An adjacent section of the aneurysmal wall showing infiltration of the media by 
acute inflammatory cells. 
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surfaces. There was a massive collection of pus about the optic chiasm which ex- 
tended laterally into both Sylvian fissures. The third ventricle was filled with pus. 

The heart weighed 385 grams. The epicardial surface was roughened and glazed 
with both fine and coarse fibrin and a few petechiae. There were postmortem clots in 

| the chambers of the heart. There were no vegetations on any of the valves. The 
valvular measurements were: aortic 7.5 centimeters, mitral 10 centimeters, tricuspid 
12.5 centimeters, and the pulmonic 8 centimeters. The aorta presented two saccular 
aneurysmal dilatations a few centimeters above the aortic ring, each of which meas- 
ured 2.5 centimeters in diameter and was filled with laminated thrombi. There was 
abrupt margin between the normal aorta and the aneurysms. At the bifurcation 
the abdominal aorta there was another aneurysm measuring 3 centimeters in dia- 
meter which was filled to the level of the surrounding aorta with a thrombus which ex- 
tended into the right iliac artery. 

Microscopic sections through the aneurysmal wall showed liquefaction and de- 
struction of the medial substance with areas of scar and granulation tissue. The 
inner surface was coated with a thick organizing thrombus that contained focal patches 

leukocytes. Special bacterial stains ( MacCallum’s) revealed gram positive diplo- 
cocci. 

The anatomical diagnosis was: Saccular aneurysms, aorta, multiple, mycotic, root 
of the aorta and bifurcation; leptomeningitis, purulent, diffuse; acute fibrinous peri- 
carditis; cloudy swelling of viscera; pulmonary congestion and edema; pleural ad- 
hesions, left; anomalous lobulation of lung, right (four lobes). 


DISCUSSION 


In attempting to reconstruct the sequence of events in this case certain facts 
ire paramount: a type VII pneumococcic lobar pneumonia; four months of re- 
irrent attacks of chills and fever; and a terminal type VII pneumococcic 
neningitis. 

The absence of knowledge of an associated bacteremia in the original infec- 

n makes it impossible to trace positively the chronological order of events. 
However, the known facts lead one to the conclusion that the original lobar 
pneumonia gave rise to a mycotic aneurysm which became the focus for the 
terminal meningitis. It is hardly possible to explain the findings in the case 
without assuming that a bacteremia did exist. 

In 1923, Stengel and Wolferth 7? made an extensive review of the literature 
on mycotic aneurysms and were able to collect only 217 cases; of these, 187 
showed definite evidence of endocardial origin. The remainder were rheumatic, 
aneurysms by erosion and primary mycotic. They concluded that mycotic 
aneurysms of intravascular origin may arise in any one of three ways: (1) by 
lodgment of infected emboli in the lumen of vessels or in the vasa vasorum; (2) 
by the settling of bacteria on the intima of a vessel or in the vasa vasorum, and 
(3) by continuity or contiguity of infection from the aortic or pulmonic valves. 
As the scope of this paper is concerned with mycotic aneurysms of extravascular 
origin, there remains only the possibility of the settling of bacteria on the inner 
surface of a vessel or in the vasa vasorum. Unfortunately, which of the two 
methods was responsible does not readily admit of definite proof. One may 
easily theorize from the anatomical arrangement of the blood supply to the aorta 
that the most probable mode of infection was through the vasa vasorum; for the 
volume and velocity of blood flow in the aorta would not favor the lodgment and 
development of bacteria on an undamaged intima. 
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From the above facts and theory it seems that the following was the chrono- 
logical order of events: a type VII pneumococcic lobar pneumonia of the left 
lower lobe; an associated bacteremia resulting in the lodgment of pneumococ 
in the vasa vasorum of the ascending aorta and at the bifurcation of the ab- 
dominal aorta, their subsequent multiplication resulting in three mycotic aneu- 


rysms ; the periodic release of pneumococci into the blood stream from these foci, 
T] 


giving rise to the periodic episodes of sepsis and finally to the terminal type \ 


pneumococcic meningitis. 
CoM MENT 


The above case brings the total to 24 primary mycotic aneurysms in the 
medical literature. In the 17 cases in which the causes were given, four show: 
two bacterial agents either culturally or morphologically. In six instances the 
pneumococcus was found, in six the streptococcus, in four the gonococcus, and 
in two the staphylococcus. In one case an organism morphologically indisti1 
guishable from the bacillus of anthrax was demonstrated, and in one lesion 
sulting from a phlegmon of the leg diplococci were observed. In the final case, 
presumably resulting from gonorrhea, gram positive diplococci were seen. 

Of the 19 cases in which the age was stated, 58 per cent occurred in the third 
and fourth decades of life. Of the cases in which the sex was noted 82 per cent 
occurred in males. The primary focus varied widely and apparently was inco1 
sequential per se. Although 69.5 per cent of the necropsies showed no asso: 
ated intravascular lesions, 26 per cent were associated with a healed endocarditis 
and 8.7 per cent occurred in association with a congenital abnormality of the 


} 


aorta. 

In five cases there were two or more mycotic aneurysms. The ascending 
aorta was involved 10 times; the aortic arch, five times; the abdominal aorta, 
four times; the descending thoracic aorta, twice; the superior mesenteric arte: 
twice ; the subclavian artery, twice; and the celiac, right gastroepiploic, and lef 
femoral arteries once each. 

In two, or 8 per cent of the 24 cases the mycotic aneurysm was accessible 
surgical approach, namely in the cases involving the left femoral artery and the 
right gastroepiploic. In the case of the femoral artery it was recognized and 
eradicated by surgical intervention.*' In Catheart’s case,'* although not a 
proved primary mycotic aneurysm, the lesion of the femoral artery was success- 
fully removed surgically. In 1934, Gage ** successfully operated on a mycot! 
aneurysm of the right common iliac artery which he considered secondary to a 


healed bacterial endocarditis. 

Primary mycotic aneurysms present no distinctive symptomatology but, as 
m the case of all other saccular aneurysms, produce their symptoms by size and 
position. In addition to the symptoms that they have in common with all sac- 
cular aneurysms, primary mycotic aneurysms also are associated with some de- 
gree of sepsis. This is most frequently manifested by periodic febrile episodes, 
often accompanied by chills and usually with moderate leukocytosis. 

Although it is impossible to give a definite symptom complex for primary 
mycotic aneurysms, it is the opinion of the author that the possibility of their 
presence should be suspected: (1) whenever an aneurysm during its process of 
development presents evidence of infection; (2) when an acute infectious dlis- 
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ease is probably the result of a bacteremia from an obscure focus, especially if 
this was antedated by an illness due to the same bacterial agent. It seems justi- 
fiable to consider a mycotic aneurysm as primary if there is no evidence of an 
endocarditis nor a suppurative process adjacent to the lesion. 


SUMMARY 
1. The existence of primary mycotic aneurysm as a clinical entity is empha- 
sized and the literature on this subject reviewed and summarized. 
2. The importance of early diagnosis and surgical removal, if possible, of 
primary mycotic aneurysms is stressed. 
3. A case report of a primary mycotic aneurysm following a type VII pneu- 
mococcic pneumonia is presented. 


BIBLIOGRAPHY 
1. Quincxe, H.: Ein Fall von Aneurysma der Leberarterie, Berl. klin. Wehnschr., 1871, 
viii, 347. 
2. Oster, W.: The Gulstonian Lectures on malignant endocarditis, Brit. Med. Jr., 1885, i, 
467. 

Ouiver, T.: Acute perforating or ulcerative aortitis in which the bacilli of anthrax were 
found, Lancet, 1891, ii, 1033. 

4. Guts, J.: Contribution a l'étude de l’étiologie des anévrysmes de l’aorte, Arch. de méd. et 
pharm. mil., 1893, xxii, 102. 

5. Hecker, A.: Aneurysma der aufsteigenden Aorta im Gefolge von Ileo-Typhus, Deutsch. 
mil.-arztl. Ztschr., 1893, xxii, 1. 

Hoist: Norsk. mag. f. Laegevidensk, 1901, lxii, 422, cited by Aschner.*% 

Jorpan, A. C.: Aneurysm of the ascending arch of the aorta in a small boy; a post- 
mortem surprise, Lancet, 1903, i, 515. 

Ruce, E.: Infektiéses Aneurysma der linken Coronararterie als Teilerscheinung einer 
Septicopyamie nach Osteomyelitis acuta infectiosa femoris, Deutsch. Ztschr. f. Chir., 
1905, Ixxx, 150. 

Wrrre, J.: Ueber Perforation der Aorta durch akute bakterielle Aortitis bei Pyamie, 
Beitr. z. path. Anat. u. z. allg. Path., 1905, xxxvii, 151. 

\VANzETTI, F.: Sulle inflammazioni necrotiche di origine batterica, Arch. per le sci. med., 
1907, xxxi, 323. 

CLutton, H. H., and Dupceon, L. S.: A case of aneurysm of the femoral artery in a 
man, aged 78 years, in which suppuration took place from pneumococcal infection, re- 
covery, Lancet, 1908, i, 556. 

Catrucart, R. S.: False aneurysm of the femoral artery, following typhoid fever, South. 
Med. Jr., 1909, ii, 593. 

ScHever, H.: Aortenruptur bei Pyamie, Berl. klin. Wechnschr., 1910, xlvii, 666. 

KOster: Hygiea. Stockholm 72 (2): 27, suppl. 1910, cited by Aschner.?9 

\MortaAni, G.: Su di un caso di aneurisma embolico. Siena, Tip. S., Bernardino 1908, 
Centralbl. f. allg. Path. u. path. Anat., 1910, xxi, 427. 

KORITSCHONER, R.: Beitrag zur Kenntnis der mykotischen Aortitis, Centralbl. f. allg. 
Path. u. path. Anat., 1912, xxiii, 100. 

ENDENHUIZEN, HELENE: Ueber zwei Falle von mykotischem Aneurysma der Aorta mit 
Perforation in den Oesophagus, Frankfurt. Ztschr. f. Path., 1914, xvi, 156. 

\lerke, F.: Ein Fall von akuter Endaortitis mit Bildung von zwei Aneurysmen und 
Ruptur der Aorta, Schweiz. med. Wchnschr., 1920, vii, 122. 

lonsson, S.: Aneurysma art. hepaticae (post influenzam?), Hospitalstid., 1920, Ixiii, 860. 

l'uayer, W. S.: On the cardiac complications of gonorrhea, Bull. Johns Hopkins Hosp., 


1922, xxxiii, 361. 





440 ARTHUR M. MASTER AND THEODORE B. RUSSELL 


STENGEL, A., and Worrertn, C. C.: Mycotic (bacterial) aneurysms of imtravascu 


origin, Arch. Int. Med., 1923, xxi, 527. 

Linpau, A.: Aortitis gonorrhoica ulcerosa, Acta Path. et Microbiol., 1924, i, 263. 

REIFENSTEIN, B. W.: Two cases of mycotic aneurysm, gonococcal and pneumococcal 
origin, Am. Jr. Med. Sci., 1924, clxviii, 381. 

Ercuevter, G., and Knorcacnu, J. G.: Rupturiertes mykotisches Aneurysma der Art 
gastroepiploica dextra, Deutsch. Ztschr. f. Chir., 1926, cxeviii, 410. 


Gioya, E.: Aneurismo micotico dell’ aorta, Boll. d. Soc. med.-chir. di Pavia, 1926, i, 1! 


Cierc, A., and Bascourret, M.: Endoaortite nialigne lente avec lésions anévrismalk 
marche, aigue, sans endocardite, malgré l’existence d'une lesion valvulaire anciet 
Bull. et mém. Soc. med. d. hop. de Paris, 1929, liii, 385. 

Fetter, A.: Toédliche Magenblutung aus ungewohnlicher Ursache, Mitt. a. d. Gren 
d. Med. u. Chir., 1930, xli, 670 

LAMBERT, G., and Secretan, W. B Aneurysm of hepatic artery, following pneun 
and causing jaundice, Roy. Berkshire Hosp. Rep., 1932, p. 82. 

AscHNER, P. W.: Gonococcus aneurysms of the aorta, Libman Anniv. Vols., 

GarRLAND, H. G.: The pathology of aneurysm: a review of 167 autopsies, Jr 
Bact., 1932, xxxv, 

HANSMANN, G. H., and ScHENKEN, J. R.: Melitensis meningo-encephalitis ; my 
aneurysm due to Brucella melitensis var. porcine, Am. Jr. Path., 1932, viii, 435 
Gace, M.: Mycotic aneurysm of the common iliac artery; sympathetic ganglion bloc} 
an aid in the development of the collateral circulation in arterial aneurysms ot 

ripheral arteries. Report of a case, Am. Jr. Surg., 1934, xxiv, 667 

VirciLLo, S.: Sopra un caso di aortite necrotico-suppurativa con aneurismi, Gior. di « 
med., 1935, xvi, 1090 

Preiont, C., Mireo, G. -V., and BrueTMAN, S.: Aneurisma de la aorta abdominal 
tonitis neumococcica circundante, Semana meéd., 1936, 11, 1383. 

Crane, A. R.: Primary multilocular mycotic aneurysm of the aorta, Arch, Path., 
XXIV, 634. 

CaMPANA, M.: Due casi di aneurisma settico, Ann. ital. di chir., 1939, xviii, 131. 

Taytor, W. N., and Rerinwart, H. L.: Mycotic aneurysm of common iliac art 
rupture into right ureter; report of a case, Jr. Urol., 1939, xlii, 21 

Lippincott, S. W.: Abdominal aortic mycotic dissecting aneurysm, Canad. Med 
Jr., 1940, xliti, 115-117. 


eT 


ACUTE CORONARY ARTERY OCCLUSION WITH INTRA- 
VENTRICULAR SEPTAL PERFORATION, BERNHEIM 
SYNDROME, AND SUPERIOR VENA CAVA OB- 
STRUCTION, DIAGNOSED CLINICALLY * 


By ArtHUR M. Master, Commander MC, U.S.N.R., F.A.C.P.. and TuHropo 
B. Russeci, Lieutenant Commander MC, U.S.N.R.. F.A.C.P. 


Case REPORT 


THE patient, age 47, Captain USN, was admitted 4 a.m. June 15, 1942, two hou 
after an attack of severe precordial pain. The Captain had been in the regular N 


* Received for publication July 30, 1943. 

(Presented at the clinical pathological conference, National Naval Medical Cent 
Bethesda, Maryland, July 28, 1942.) 

The opinions or assertions contained herein are the private ones of the writers 
are not to be construed as official or reflecting the views of the Navy Department or 
Naval Section at large. 
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over 25 years. He had had no major illnesses. His blood pressure had been about 
140 mm. Hg systolic and 80 mm. diastolic. Close questioning revealed that two 
years previously the patient had experienced a severe upper epigastric pain relieved 
by bicarbonate of soda and that two months prior to admission he had many mild 
similar experiences. It should be noted that this naval officer had performed stren- 
uous duty for some time before and had worked particularly hard a few months 
preceding the present illness. By this is meant long hours, considerable traveling 
and irregular habits. The morning in question, he had been awakened by epigastric 
distress which soon developed into a severe crushing precordial pain with radiation 
down both arms, the pain in the left side being more severe. A physician was called 
and. found the patient in ! 


semi-shock” and he administered 2 grain of morphine 
sulphate by hypodermic injection. 

Physical examination disclosed a well-developed and well-nourished man. His 
muscles were excellently developed. The patient was perspiring freely with a 
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P. L. M., m., 47, Capt. U.S.N. Died June 26, 1942 after 11 days illness. Coronary oc- 
clusion, anterior and posterior infarction, diffuse pericarditis, ruptured interventricular 
septum, Bernheim syndrome. 


Fic. 1-A, June 15, 1942. Reveals a regular sinus rhythm with a rate of about 66 per 
minute. There are elevations of the RS-T segments in all leads except the third. The 
elevation in the chest, or precordial lead is marked and immediately suggests acute coronary 
artery occlusion involving the anterior wall of the left ventricle. (Also the small polyphasic 
m-shaped QRS in this lead is seen in acute anterior wall infarction due to coronary occlu- 
sion.) The Q-waves in Leads II and III indicate posterior wall infarction. The reciprocal 
relationship between Leads I and III are clearly shown, namely, elevated RS-T:, depressed 
RS-Ts, upright T;, inverted Ts. 

Fic. 1-B, June 17, 1942. The elevations are present in all leads suggesting pericarditis. 

Fic. 1-C, June 20, 1942. Q, has become definite, confirming anterior wall infarction and 
Q: and Q, have become larger, confirming posterior wall infarction. The RS-T elevation in 
the chest lead has progressed to inverted T-waves, a classical change in coronary occlusion. 
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P. L. M., m., 47, Capt. U.S.N. Continued. 


Fic. 1-D, June 22, 1942. Now there is auricular flutter with an auricular rate of about 
290 and a ventricular rate of one-half that. Right axis deviation has appeared, a not uncom- 
mon occurrence in coronary occlusion. 

Fic. 1-E, June 23, 1942. A simple tachycardia is present. 

Fic. 1-F, June 25, 1942. Ts is now definitely inverted. 


temperature of 97.0° F. by mouth, pulse 88, respirations 20, and blood pressure 105 
mm. Hg systolic and 80 mm. diastolic. The heart sounds were tic-tac in quality 
and distant. There were no murmurs, accentuations, or irregularities. The lungs 


were clear. ‘The liver was not enlarged. 

The initial electrocardiogram taken six hours after the onset of his pain revealed 
a regular sinus rhythm, rate 66°per minute, with Q waves in Leads II and III, in- 
version of T,, and elevation of RST segment in Leads I, Il, and IV. The electro- 
cardiographic diagnosis was acute coronary occlusion. 

The sedimentation rate, Kahn test, and urine examination were normal. On the 
second day of hospitalization a leukocytosis of 14,800 was present. 

rhe pain persisted in spite of large doses of opiates, and it was necessary to use 
an oxygen tent with 50 per cent oxygen concentration. Nausea and vomiting were 
present. Because the patient was unable to void, he had to be catheterized twice daily. 

No pericardial rub was heard, but a gallop rhythm appeared on the second day, and 
suddenly on the evening of the third day a thrill was felt and a loud apical systolic 
murmur was heard for the first time to the left of the sternum at the level of about the 
fourth intercostal space. Diagnosis was promptly made of interventricular septal 
perforation. The blood pressure was down to 90 mm. Hg systolic and 70 mm. dias- 
tolic. The heart rate rose to about 100 and the temperature to 101.0° F. by mouth 
on the fourth day. At this time there was a complete disappearance of the left radial 
pulse, and no blood pressure reading could be obtained in this arm. This extremity 
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was colder than the right. It was suspected that an embolism had occurred in the lett 
brachial or left radial artery. The electrocardiogram showed progressive changes. 
The RS-T waves became elevated in all leads and the Q, appeared. The elevation of 
the RS-—T in all leads was interpreted as indicating a massive infarction involving 
both the anterior and posterior surfaces of the left ventricle (Q, and Q, for the pos- 
terior wall and Q, for the anterior). On the seventh day the temperature rose to 
102.0° F. by mouth and remained that high thereafter. The patient began to lose 
ground rapidly and became semi-delirious. On the eighth day his pulse was irregular 
and rapid and the electrocardiogram revealed the presence of an auricular flutter, with 
an auricular rate of 290 and a ventricular rate of 145, ie., a 2-to-1 flutter. Following 
a test dose of quinidine, he was given 1 gram of this drug within the next 18 hours, 
and the rhythm returned to normal. Right axis deviation finally appeared on the 
electrocardiogram. 

On the tenth day, the patient became rather cyanotic and the jugular veins dis- 
tended and since there was no marked congestion of the lungs a diagnosis of Bern- 
heim syndrome was made, i.e., a bulging or herniation of the septum into the right 
ventricle. The septal perforation in a way confirmed this as it indicated that the 
septal wall was weak and left intraventricular pressure forced the wall into the right 
cavity. This further caused obstruction with increased venous pressure in the jugular 
veins. There was no dependent edema. The liver edge was only just palpable, and 
moist rales appeared at the lung bases. 

Because the cyanosis became limited to a horizontal line on the upper chest at the 
level of the second intercostal space, a diagnosis of superior vena cava thrombosis was 
made. The presence of heart failure with the undoubted slowing of the blood stream, 
the probable presence of mural thrombi in the ventricular walls were elements that 
also suggested this condition. 

The patient became uncomfortable lying fiat. 
pirations lasted for about two days. 

On the tenth day, the non-protein nitrogen of the blood was found to be 187.5 
mg. per 100 c.c. and the urea nitrogen 140 mg. per 100 c.c. No red blood cells were 
found in the urine. The azotemia was thought to be due in part to heart failure and 
partly to the shock and drop in blood pressure and partly to dehydration (the patient 
had perspired profusely all the time in spite of the fact that he was not taking more 
than 1000 c.c. of fluid daily). In the evening of the tenth day, the patient lapsed into 
fairly deep coma and died on the eleventh day. 


A period of Cheyne-Stokes res- 


DISCUSSION 


The clinical diagnoses were as follows: 
i. Coronary artery occlusion because of the severe pain, shock, fever, leuko- 
cytosis, drop in blood pressure, diminished intensity of heart sounds with gallop 
rhythm, and a specific electrocardiogram—elevations of the RS—-T segment with 
progressive inversions of the T-waves, large Q-waves, and a reciprocal relation- 
ship of the RS—T and T-waves, in Leads I and III (figure 1A). When these 
electrocardiographic abnormalities are present, they are pathognomonic of a 
coronary artery occlusion. 

Anterior wall infarction was predicated on the presence of a large Q,, and 
posterior wall involvement by large Q, and Q, with inverted T,, i.e., Lead IT and 
III changes. In other words, a massive infarction was present since anterior 
and posterior walls of the left ventricle were both damaged. 

2. A pericarditis was predicated on the appearance of the RS—T elevations 
with no depressions in the electrocardiogram (figures 1B and 1C). 
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3. Septal perforation was diagnosed by the sudden appearance of a thrill and 
a loud systolic murmur in about the fourth intercostal space, just to the left of 
the sternum. 

A septal perforation is found only in severe coronary disease,':? i.e., branches 
of both the left and right coronary arteries are involved. On the other hand, 
because of the patient’s relatively young age, 47, the probability would be that the 
other blood vessels in the body would be only slightly or moderately involved. 

4. The Bernheim syndrome,‘ as originally described by Bernheim, connoted 
a herniation of the septum into the right ventricle due to increased intraventricu- 
lar pressure in the left chamber. This was evident by the swelling of the neck 
veins and the absence of marked congestion of the lungs. It was logical to as- 
sume that the septum weakened by infarction to the point of perforation would 
easily give way under the pressure in the left ventricle. The interference with 
the filling of the right ventricle caused back pressure into the neck veins. Bern 
heim made the point that marked congestion of the lungs was absent. Probably) 
the explanation of this is that the block in return of venous blood to the right 
ventricle prevents engorgement of the lungs which one usually sees in ordinary 
failure of the left ventricle, of which coronary occlusion is a classical example 

5. Diagnosis of superior vena cava thrombosis was based on the cyanosis of 
the head, neck and upper chest above an unusually straight line across the chest 
at about the level of the second intercostal space, fullness of the veins in this 
area, the probability of the presence of a mural thrombus on the walls of the 
septum, and possible radial embolism. 

The autopsy report, as done by Lt. Comdr. J. S. Shaver, MC, U.S.N., is as 
follows: 


Autopsy FINDINGS 


“General: Body is that of a well-developed, well nourished adult, white male 
about 47 years of age, measuring 73 inches in length and weighing approximately 200 
pounds. Rigor mortis is absent, body heat is present, and the body is not embalmed. 
rhe hair is coarse, straight, and iron gray in color. Several days’ growth of beard 
covers the face and chin. Marked cyanosis is noted about the lips, ears and face 
The pupils are regular and equal and measure six millimeters in diameter. The irides 
are dark gray in color. Numerous gold fillings are present in the teeth. The thyroid 
gland is not palpable, and there is no enlargement of the cervical glands. The chest is 
barrel shaped and is bilaterally symmetrical. The abdomen is slightly protuberant ; 
the external genitalia are normal. Several venipuncture wounds are present in the 
right anticubital fossa. 

“Abdominal Cavity: The panniculus adiposus of the anterior abdominal wall is 
quite abundant and measures three centimeters in thickness. The peritoneal surfaces 
are smooth and glistening and free of adhesions. The liver is moderately enlarged, 
with the lower border extending four centimeters below the right subcostal margin. 
Chere is much adipose tissue in the mesenteries and the omentum. A small accessory 


spleen is attached to the hilus of the spleen by a small connective tissue band. The 
foramen of Winslow is patent, and the abdominal organs are in normal relationship to 


each other. 

“Thoracic Cavity: No fluid is present in either pleural space. However, dense 
fibrous tissue bands extend between the visceral and parietal apical pleurae on the right 
side. The pericardial sac is obliterated completely by an adhesive layer of fibrin 
The adhered walls are easily separated from each, leaving ragged pericardial and 
epicardial surfaces. The heart is enlarged. The apex is located 13.4 centimeters 
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om the mid-sternal line in the sixth intercostal space, left. The right border is 
cm. from the mid-sternal line in the fifth intercostal space, right. 

“Lungs: The right lung weighs 600 grams and is slightly decreased in size. The 
pleura of the entire upper lobe is bound down by dense fibrous adhesions. Crepitus is 
completely absent in the lower lobe, which is reddish-purple in color. The lung 
parenchyma is very flabby in consistency and there are no areas of consolidation. <A 





Fic. 2. This is a photograph of the heart taken at post mortem. The chamber of the 
ventricle is seen. The white arrows show two perforations in the septal wall between 
left ventricle and the right (behind). Herniation of the septal wall back into the right 
tricle is obvious. 


rge amount of dark serosanguineous fluid drains from the cut surfaces of the organ, 
especially the dependent areas. 

“The left lung weighs 595 grams and is also smaller than normal. There are a 

grayish-white calcified lesions in the apex. The lower two-thirds of the organ 
grayish-purple in color and is airless. Much serosanguineous fluid drains from the 
surfaces of the non-aerated portion of the lung. 

“Heart: The heart is enlarged, and in the dissected state weighs 610 grams. The 
irgement is due to a concentric type of hypertrophy and an associated terminal 
tation of the chambers. All epicardial surfaces are dull, and covered by a moder- 
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ately thickened layer of ragged, grayish-white fibrinous exudate. This exudate is 
easily scraped away by the use of a knife which indicates an unorganized lesio1 
There is a marked generalized softening and loss of consistency of the entire my 

cardium. The softening predominates in the apical area of both ventricles, particu- 
larly the left chamber. Sections through this infarcted area reveal a mottled myo- 
cardium, and the muscle wall in the apical area measures only eight millimeters in 
thickness. A rather widespread mural thrombus is attached to the wall of the endo 
cardium, and is firmly fixed in situ. Of particular interest is the marked deviation o 
herniation of the muscular portion of the interventricular septum toward the righit 
side of the heart. The greatest deplacement of the pale, necrotic, friable septum t 


ward the right is at least 2.5 cm. from its original position. This displacement is so 


t 


marked that the septum almost touches or lies against the inner surface of the right 
ventricular wall, with marked encroachment upon the cavity of this chamber. Gentle 
removal of the septal thrombus in the left ventricle reveals a ragged perforated lesion 
in the septal wall which is located near the posterior margin of the septum and meas 
ures 13 by 6 mm. The edges of the hole evaginate toward the right ventriculai 
cavity. The mural thrombi in the two ventricular cavities are connected with each 
other by a connecting fibrinous clot through the septal defect. A second smalle: 
perforation is present in the anterior portion of the septum, and white mural thrombus 
is attached to the atrial wall, and from this mass of partially organized fibrin arises a 
mixed antemortem or terminal thrombus which passes upwards to enter the lumen o1 
the superior vena cava with marked encroachment upon the lumen. Serial cross se: 

tions of the coronary system are made for detail study of the lumen of these vessels 
The wall of the left coronary from its aortic orifice to its bifurcation is quite rigid 
due to calcium salts deposits, and the lumen is quite narrow. The narrowed lumen ot 
the descending branch of the left artery is completely obliterated by a reddish-brow: 
antemortem thrombus which extends from the bifurcation throughout its entire lengt! 

Even the branches of the vessel are occluded. The circumflex branch is also occluded 
by an antemortem thrombus from the level of the bifurcation to a point 3.5 cm. below 
the origin of the vessel. There is a high degree stenosis of the right coronary orifice 
with the lumen measuring less than 0.5 mm. in diameter. Although the lumen of the 
vessel is narrowed, no thrombi are found in this artery. The cardiac measurement 

are as follows: Apical left ventricular myocardium, 8 mm.; left ventricular myo- 
cardium near the base of the heart, 14 mm.; right ventricular myocardium, 6 mm 

aortic valve, 7.5 cm.; pulmonary 8.5 cm.; mitral valve, 10 cm.; and tricuspid valve 
14.0 cm. 

“Vascular System: A few atheromatous ulcers and many atheromatous a: 
atherosclerotic plaques are visible in the intima of the abdominal portion of the aorta 
above the bifurcation of this vessel. The peripheral vessels are hardened and easily 
palpable. The coronary lesions are described under the paragraph of the heart. 

“Genito-Urinary System: The right kidney weighs 195 grams after removal of 
the capsule. Of interest is the position of the origin of the proximal end of the 
ureter from the pelvis of the organ. The uretero-pelvic junction is situated at a 
higher level than the normal, and there appears to be an acute angulation of the junc- 
tion, which produces a kinking deformity. The pelvis appears dilated. The capsule 
strips with ease from the cortex revealing a moderately smooth cortical surface. No 
retention cysts are visible, and there is only a minimal stellate scarring. The cortex 
measures five millimeters in thickness. The calyces and pelvis are moderately dilated, 
which is apparently due to a mechanical obstruction due to the high take-off of the 
ureter from the pelvis. The ureteral lumen is of normal size below the uretero-pelvi 
junction. The left kidney weighs 205 grams and is normal in size and shape. The 
cortex is similar in appearance to that of the right organ. The calyces, pelvis and 
ureter are normal. The urinary bladder contains 80 c.c. of clear straw colored urine, 
and the mucosa is normal. The prostate is soft and normal in size and consistency. 
The seminal vesicles are not remarkable.” 
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Microscopic EXAMINATION 


“Heart: Sections through the apical myocardium show areas of coagulation 
necrosis with complete disappearance of the cell nuclei and vacuolation of the muscle 
cytoplasm. Adjacent to this recent area of infarction is an area in which the myo- 
cardial fibers have been replaced by highly vascularized fibroblastic stroma. Many 

cells are located deeply in the fibrotic myocardium. Partially organized fibrin 
containing enmeshed red and white cells adheres to the endocardium of both right and 
left ventricles. Cross sections through both left circumflex and left descending 
branches of the left coronary show a thickened hyalinized intima infiltrated with 
calcium salts and cholesterin crystals. The narrowed lumen is filled with a partially 
organized thrombus. In summary, the heart lesions are representative of coronary 
thrombosis, with both old and recent infarction of the myocardium supplied by the 
nvolved vessels. 

“Lungs: Many of the alveolar spaces are filled with fluid and large macrophages 

ntaining engulfed degenerated blood pigment. The capillaries of the alveolar septa 
ire dilated and stuffed with blood. The pleural surfaces in the right apical area are 
thiekened by fibrous tissue bands; there is no evidence of pneumonia.” 

“Final Pathological Diagnoses: Primary: Heart: Coronary thrombosis (both 
branches of left artery, i.e., left anterior descending and left circumflex branches). 
Massive cardiac infarction, recent and old. Diffuse myocardial fibrosis. Fatty in- 
filtration. Ruptured interventricular septum. Deviation of the septum to the right 
with encroachment upon right ventricular cavity. Mural thrombi, both ventricles. 
Mural thrombus, right atrium with extension into orifice and lumen of superior vena 
cava producing superior vena cava stasis. Cardiac hypertrophy and dilatation, 610 
grams. Generalized fibrinous pleuritis. 

“Secondary: Lungs: Fibrous pleuritis, apical, right. Healed apical tubercles, left 
apex. Hypostatic congestion and edema, marked. Kidneys: Chronic passive con- 
gestion. Hydronephrosis, right. Mechanical kinking of right ureter (high take-off). 
General: Obesity. Arteriosclerosis, moderate. 

“Cause of Death: Coronary thrombosis.” 


CONCLUSIONS 


The clinical signs, the circulatory dynamics and the electrocardiograms are 
described which led to an antemortem diagnosis of acute coronary occlusion with 

ssive infarction of the anterior and posterior walls of the left ventricle, peri- 
carditis, perforation of the intraventricular septum, Bernheim syndrome of 
herniation of the septum into the right ventricle and, finally, superior vena caval 
thrombosis. The cause of the marked azotemia during the last days of illness 
was not clear, but was thought probably to be due to renal insufficiency caused 


by prolonged shock. 
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EDITORIAL 


THIOURACIL 


THE introduction of thiouracil as a therapeutic agent constitutes a rea! 
advance in the treatment of hyperthyroidism. Although a great deal r 
mains to be learned about the action of the drug, observations which have 
already been made are sufficient to prove its potency and to indicate som 
of its limitations and dangers. In this number of the ANNALS OF INTERNA! 
MEDICINE we are presenting reports regarding the clinical use of thiouracil 
by Palmer * and by Bartels,’ from the standpoint of the internist and surgeor 
respectively. 

The clinical use of thiouracil by Astwood * and by Williams and Bissell * 
was suggested by investigations in which goiter had been experimentall) 
produced in animals. It had been shown by various observers that the feed 
ing of Brassica seed to animals resulted in the production of goiter. Ke 
nedy,° suspecting that the active substance in the seed was a derivative of 
thiourea, demonstrated that the latter substance was actively goitrogeni 
Astwood ° tested a large number of chemically related substances, and four 
that thiouracil was the most active of all. The sulfonamides exert a simila: 
but quantitatively less marked effect. 

The thyroid glands of animals treated with thiouracil show marked 
hyperplasia with tall columnar acinar cells, and a diminution of colloid 
They are very vascular. The content of iodine and thyroxin is diminished 
and they absorb relatively little iodine when the latter is administered. T! 
basal oxygen consumption is diminished. There is a retardation of growt! 
in young animals. Histological changes in the pituitary gland have be 
described, similar to those which follow thyroidectomy. The pituitary 
gland is concerned in some way with the action of thiouracil, since the latte: 
does not excite goiter formation in hypophysectomized animals. ‘The most 
definite direct action of thiouracil, however, is in some way blocking t! 
absorption of iodine by the thyroid and inhibiting the production of thyroxin 
[t does not inhibit the action of thyroxin which has already been formed 01 
which is administered. The physiological changes which it produces thus 
resemble those following subtotal thyroidectomy. 

In man the effects of thiouracil appear to be similar to those observ: 

1 Parmer, M. Vircin1a: Hyperthyroidism and thiouracil, Ann. Int. Med., 1944, xxii, 333 

2 Bartets, E. C.: Use of thiouracil in the preoperative preparation of patients 


severe hyperthyroidism, Ann. Int. Med., 1945, xxii, 365. ; 
8 Astwoop, E. B.: Treatment of hyperthyroidism with thiourea and thiouracil, 
Am. Med. Assoc., 1943, cxxii, 78. tls = 
4Wiuiams, R. H., and Bissett, G. W.: Thiouracil in the treatment of thyrotoxi« 
New England Jr. Med., 1943, ccxxix, 97. éf ; 
5 Kennepy, T. H.: Thioureas as goitrogenic substances, Nature, 1942, cl, 233. . 
6 Astwoop, E. B.: The chemical nature of compounds which inhibit the function of t 
thyroid gland, Jr. Pharmacol. and Exper. Therap., 1943, Ixxvin, 79. 
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in animals. There is cellular hyperplasia of the thyroid, with increased 
vascularity and diminished colloid. In the manner in which it has been 
administered in human cases of thyroid disease, however, it has caused 
relatively little gross increase in the size of the gland. There may be a 
moderate increase in size, but usually this is transient and is followed by a 
slow decrease if treatment is continued. The hyperplasia is generally at- 
tributed to stimulation by the thyrotropic hormone of the anterior pituitary. 
(he formation and action of the latter is no longer controlled, as it normally 
is, by thyroxin, since the production of thyroxin by the thyroid has been 
inhibited. Several observers, including Palmer, have reported favorable 
clinical results from the administration of small doses of thyroxin or desic- 
cated thyroid with thiouracil. This seems to lessen the tendency both to 
excessive hyperplasia of the thyroid and to the development of exophthalmos 
and other ocular disturbances which are also a result of the action of the 
thyrotropic hormone. 

The absorption and elimination of thiouracil and its distribution in the 
body tissues have been studied extensively by Williams and his associates.” * 
It is absorbed rapidly from the stomach and upper part of the small in- 
testine, appearing in the blood in substantial concentration within 15 to 30 
minutes. About 15 per cent of therapeutic doses appear to be destroyed 
before absorption, and none is detectable in the feces. About a third of 
that administered is excreted in the urine, a large proportion within a few 
hours. The balance is distributed widely through the body tissues, but in 
varying concentration, the highest being found in the pituitary, thyroid, 
adrenals and bone marrow (leukocytes). Most of the circulating thiouracil 
is concentrated in the red cells. It is altered or destroyed quite rapidly 
in the tissues, nearly all being eliminated within 24 hours. The drug leaves 
the blood rapidly, and to maintain a reasonable concentration, the quantity 
administered daily should be divided into at least three doses. 

Williams * has recently reviewed the clinical results obtained by the use 

thiouracil in about 300 cases, of which 174 were treated by him and his 
issociates, and the others were collected from the literature. From the 
study it seems clearly established that if the drug is tolerated, the basal 
metabolic rate can be lowered to the normal range and the clinical symptoms 
relieved in practicaily every case, either of diffuse hyperplasia or toxic 
adenoma. Palmer emphasizes the point that clinical improvement may be 
vell marked after one or two weeks of treatment, before there has been 

y notable change in the basal metabolic rate. The time required for the 
rate to reach normal was about five weeks on the average (Williams) or 
about one day for each per cent of elevation of the basal metabolic rate 
7Wituiams, R. H., Kay, G. A., and JAnporr, B. J.: Thiouracil. Its absorption, dis- 

ution and excretion, Jr. Clin. Invest., 1944, xxiii, 613-627. 

’ WitiiaMs, R. H.: Further studies of the absorption, distribution, and elimination of 

uracil, Jr. Clin. Endocrinol., 1944, iv, 385. 


‘Wittiams, R. H.: Antithyroid drugs, with particular reference to thiouracil, Arch. 
Med., 1944, Ixxiv, 479. 
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(Bartels). In patients who had previously had substantial treatment with 
iodine, a much longer time was required. As the basal metabolic rate falls, 
the dose is reduced. A small daily maintenance dose is required, but if this 
is given the effect can be maintained, apparently indefinitely. 

It is not yet known whether or how often “cure” may be anticipated, 
in the sense that there will be no recurrence of hyperthyroidism after treat 
ment is stopped. When treatment has been continued for only a few 
weeks, relapses have usually occurred. Several patients who had been 
treated for many months, however, had remained well for several monthis 
after treatment was stopped. Others subsequently relapsed. 

Bartels’ * recent work indicates that thiouracil is of great value in prepara- 
tion of patients for operation. ‘Thiouracil has manifest advantages over 
iodine in patients who tolerate it, in the relative certainty and indefinite 
persistence of its action, even though a longer period of preliminary treat- 
ment is required. Patients do not “escape” from its effects. The technical 
difficulties encountered at operation in patients prepared with thiouracil 
appear to be largely eliminated by administering iodine for a short period 
before operation, after irnprovement has been obtained with thiouracil. 

The grave drawback to the use of thiouracil, and one which may serious] 
limit its applicability, is to be found in the coxic reactions which it occa- 
sionally produces. Reactions of varying severity have been reported in 
about 10 per cent of the cases treated, appearing usually during the first 
five weeks. Among the symptoms noted are fever, cutaneous eruptions, 
gastrointestinal disturbances, jaundice, edema, enlargement of the salivary 
glands and lymph nodes, thrombocytopenia, leukopenia and agranulocytosis 
Most of these symptoms have subsided promptly after the drug was stopped 
In some cases it has been possible to resume treatment later with smaller 
doses, but in three cases reported fever recurred promptly when a subsequent 
dose was given. Marrow injury, however, is more serious and may prove 
fatal if it is not recognized promptly and if agranulocytosis develops. ‘The 
frequency of this complication is not known, and it will probably vary with 
the care with which the patients are supervised. Williams observed two 
cases in 174 cases treated. 

Lesser degrees of leukopenia are more common. Palmer observed nine 
cases in her series, but was able to resume treatment later in all of them, 
after an intermission.. It seems questionable how often this will be possible 
In some cases, at least, there appears to be an individual hypersensitiveness 
to the drug. 

Bartels * noted three cases of leukopenia among 119 cases, one of whom 
had mild angina. It is important that in two of these cases, the leuko 
penia appeared only after protracted treatment (eight and 10 months, 
respectively ) and while receiving small doses of thiouracil (0.6 gm. a week, 
and 0.1 gm. every other day). All recovered promptly when the drug was 
stopped, but no statement was made as to whether a resumption of treatment 
was attempted. 
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Another theoretically possible danger is suggested by the observations 
of Bielschowsky.’® He found that in rats the administration of thiourea 
together with a chemical carcinogenic agent (2-acetaminofluorine) resulted 
in the development of malignant tumors in the thyroid, although this did not 
occur if only one of the substances was given. The hyperplastic tissue of 
the thyroid in human cases treated with thiouracil might be similarly sus- 
ceptible to the action of intrinsic or extrinsic carcinogenic agents, if such 
were present. e 

These facts indicate that thiouracil is a potentially dangerous drug which 
should not be used at present except in patients who can be closely super- 
vised, particularly with reference to their leukocytes and platelets. Further- 
more, this supervision cannot be relaxed after a few weeks or months of 
treatment, even though the incidence of such reactions is then less. With 
such care, thiouracil apparently constitutes a reasonably safe and highly 
effective means of controlling hyperthyroidism, at least temporarily. To 
what extent it may supplant thyroidectomy in treatment can be determined 
only after much more study. In cases with adenomata or with a notably 
enlarged abnormal gland, thiouracil has little effect in reducing the size of 
the gland, and operation will usually be necessary. In cases with simple 
diffuse hyperplasia, considerable reduction in size may eventually be obtained. 
However, we do not yet know the relative mortality in groups of patients 
treated in these two ways. We do not know what the end result of thiou- 
racil treatment may be, whether it is eventually curative in the strict sense, 


or whether it must be continued until spontaneous recovery takes place; nor 
do we know in either case how long this period of treatment must be. There 
is manifestly need for more investigation, fot many more facts. In the 
meantime, we may hope that some less toxic substitute for thiouracil may 
be found. 


0 Bre-scHowsky, F.: Tumors of the thyroid produced by 2-acetylamifofluorine and al- 
lylthiourea, Brit. Jr. Exper. Path., 1944, xxv, 90. 
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Lhe Pathology of Internal Diseases. Fourth Edition. By WittiaAm Boyp 
LL.D., M.R.C.P., Ed., F.R.C.P., Lond., Dipl., Psych., F.R.S.C. 857 
24x 15.5 cm. 1944. Lea & Febiger, Philadelphia. Price, $10.00 


Che fourth edition of this volume maintains the standard of excellence achiev: 
by previous editions. Considerable new material has been added including, amor 
others, discussions of disseminated lupus erythematosus, primary atypical pneumo1 
Meigs’ syndrome, alloxan diabetes, cystic fibrosis of the pancreas, the Rh factor 
erythroblastosis fetalis, etc. Throughout the book an effort is made to correl 
pathology and pathological physiology with the clinical manifestations of disea 
rhe result is an eminently readable book with not too much of the austerity of tl 
text book. The illustrations are numerous and well chosen. Carefully selecte 
bibliographies are to be found at the end of each chapter. The book can be high! 
recommended. 


M.S. S 


BOOKS RECEIVED 


Books received during January are acknowledged in the following sectior 
far as practicable, those of special interest will be selected for review later, but 
not possible to discuss all of them 


Aids to Clinical Pathology By DAVID HALER, M.B.., B S ( Hons ) Lond.. D.< 
16.5 10.5 cm. 1944. Williams and Wilkins Comp 


London. 358 page 


S 
Baltimore. Price, $2.00. 


Arterial Hypertension. Its Diagnosis and Treatment. By Irvine H. Pace, M.D 
and ArtHUR CurRTIsS Corcoran, M.D. 352 pages; 21 X 14.5 cm. 1945. 1 
Year Book Publishers, Chicago. Price, $3.75. 


Familial Susceptibility to Tuberculosis. By Rutu Rice Purrer, Dr.P.H. 106 | 
21.5 x 14.5 cm. 1944. Harvard University Press, Cambridge, Massachuset 
Price, $2.00. (Harvard University Monograph in Medicine and Public Healt 
Number 5.) 


Medico-Legal Blood Group Determination. Second Impression. By Davin Har 
M.D., B.Se., F.L.C. 119 pages: 22 x 14.5 cm. 1944. Grune and Stratton, N 
York. Price, $3.50 

The Avitaminoses. Third Edition. By Watter H. Eppy, Ph.D., and Grrr 


Datiporr, M.D. 438 pages; 23.5 15.5 cm. 1944. Williams and Wilk: 
Company, Baltimore.” Price, $4.50. 


Patients Have Familics. By Henry B. Ricuarpson, M.D., F.A.C.P. 408 ps 
24x 16 cm. 1945. The Commonwealth Fund, New York. Price, $3.00. 
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ADDITIONAL A.C.P. MEMBERS IN THE ARMED ForcEs 


Previously reported in the News Notes section of this journal were the names 
of 1,845 Fellows and Associates of the College on active military duty. The fol- 
lowing additional members have since reported for active duty, bringing the total to 
1,855. 

k:ibert B. Agnor 
Paul H. Bergert 
Kelso A. Carroll 
Robert K. Dixon 
Robert E. Driscoll 


Hiland L. Flowers 
Douglas D. Martin 
Frank R. Mount 
John F. Rainey 
John W. Williams 


lhe tollowing members otf the College have retired from active military duty 
nd returned to civilian status: 


John I. Marker, Colonel, (MC), AUS—Davenport, lowa. 
William S. McCann, Captain, (MC), USNR—Rochester, N. Y. 
Thomas P. Sharkey, Lieutenant, (MC), USNR—Dayton, Ohio. 
Albert Soiland, Captain, (MC), USNR—Los Angeles, Calif. 
Samuel A. Weisman, Major, (MC), AUS—Los Angeles, Calif. 


GIFTS TO THE COLLEGE LIBRARY 
lhe following gifts of publications by members are gratefully acknowledged : 
Book 


Leon H. Warren (Associate), Lieutenant Colonel, (MC), AUS—‘Handbook 


of 
Skin Diseases.” 


Monograph 


Ernest E. Hadley, F.A\C.P., Washington, D. C.—‘Military Psychiatry.” 


Reprints 
r. Arthur J. Atkinson (Associate), Chicago, IIl—2 Reprints. 
Robert M. Craig (Associate), U. S. Public Health Service (R)—1 Reprint. 
G. H. Faget, F.A.C.P., U. S. Public Health Service—1 Reprint. 
‘*. Paul Gross (Associate), Glenshaw, Pa.—1 Reprint. 
Dr. William E. Jahsman, F.A.C.P., Ferndale, Mich—1 Reprint. 
Dr. Emma S. Moss, F.A.C.P., New Orleans, La.—1 Reprint. 
James S. Sweeney, F.A.C.P., Colonel, (MC), AUS—1 Reprint. 
Dr. Lawrence S. Ward (Associate), New London, Conn.—1 Reprint. 


New Lire MEMBERS 


The following Fellows of the College have recently subscribed to Life Member- 
ip and are listed in the order of receipt of subscriptions: 


Dr. Fred J. McEwen, Wichita, Kan. 


Dr. Victor M. Longmire, Temple, Tex. 
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Dr. Irving J. Sands, Brooklyn, N. Y. 

Dr. John W. Scott, Lexington, Ky. 

Dr. J. Albert Bauer, Burlington, Ont., Cai 

Dr. Irvin R. Fox, Eugene, Ore 

Dr. Joseph Kopecky, San Antonio, Tex 

Dr. Randolph Lyons, New Orleans, La. 

Dr. Robert G. McCorkle, San Antonio, 

Dr. William S. Reveno, Detroit, Mich. 

Dr. Thomas P. Sprunt, Baltimore, Md. 

Dr. M. K. Wylder, Albuquerque, N. M 

Dr. Arthur C. DeGraff, New York, N. Y. 

Dr. John Day Garvin, Pittsburgh, Pa. 

Dr. John Ernest Nelson, Seattle, Wash 

Dr. Joseph A. Pollia, Los Angeles, Calif. 

Dr. Fred Sternagel, West Des Moines, lowa 

Dr. C. Clyde Sutter, Rochester, N. Y. 

Dr. Chester Q. Thompson, Omaha, Nebr. 

Dr. Daniel D. Comstock, Los Angeles, Calii 

Dr. Elliott P. Smart, Murphys, Calif. 

Dr. W. Bernard Yegge, Denver, Colo 

Dr. Guy D. Callaway, Springfield, Mo. 

Dr. Francis M. Pottenger, Jr., Monrovia, Calit 

Dr. Thomas E. Strain, Shreveport, La. 

Dr. Clarence C. Campman, West Middlesex, | 

Dr George S Landon, San Bernardino, ( alif 

Dr. Roy A. Quer, San Diego, Calif. 

Dr. John H. Fitzgibbon, Portland, Ore. 

Dr. Henry M. Ray, Pittsburgh, Pa 

Dr. Samuel Gitlow, New York, N. Y 
Sigurd W. Johnsen, Passaic, N. J 
Franklin Jesse Nelson, Tulsa, Okla 

-, George R. Maxwell, Morgantown, \W 

Homer A. Ruprecht, Tulsa, Okla 
Henry N. Tihen, Wichita, Kan 
Irving L. Cabot, Brooklyn, N. ‘ 
Jacob M. Cahan, Philadelphia, Pa. 


War COMMITTEE ON CONVENTIONS, OFFICE OF DEFENSE TRANSPORTATION 


CANCELS MEETINGS 


The War Committee on Conventions of the Office of Detense Transport 
Washington, has canceled meetings of all character in which the attendance 
be more than 50. 

The Regional Meeting of the American College of Physicians for tl 
embracing Kansas, Missouri, Nebraska, Oklahoma and Western Texas at 
City, February 22-23, had to be canceled just two weeks in advance of the 
due to delays in receiving final decision from the War Committee on Conventiot 
[he program had been printed and distributed early in January. Many civil! 
physicians and Medical Officers in the Armed Forces had already obtained thi 


dis 


1e 


reservations and made their plans for attendance. It was a matter of great 
gladly jo 


pointment to have to cancel this very excellent program, vet the College el: 
any movement that will facilitate the more expeditious conduct of the war 
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For this same reason, the proposed Regional Meeting of the College at St. Louis, 
\lo., May 3-4, and an Executive Session of the Regents and Governors, along with 
the Annual Business Meeting of the College for the election of Officers on May 5, 

is been canceled. The effect of this is to delay until an appropriate time in the 
future approved by the Office of Defense Transportation, the election of new Officers, 
Regents and Governors of the College. In the meantime, the present incumbents 
will continue in office. 

No more regional meetings of the College will be planned until the present 
transportation and housing emergency is passed. 


A.C.P. Boarp oF Recents Witt Meet In PuiLaApeteuia, JUNE 9-10 


The regular spring meeting of the Board of Regents for the conduct of College 
usiness and the election of candidates will be held at the College Headquarters in 
Philadelphia on June 9-10. This meeting, which affects only 20 to 24 men, does not 
yne under the domain of the War Committee on Conventions. The various Com- 
mittees of the Board of Regents will meet on Saturday, June 9, and the formal meet- 
ng of the Board of Regents will take place on Sunday, June 10. 

The proposals of candidates for membership must be filed at least 30 days in ad- 
ince of this meeting if action is desired at this time. 


A.C.P. SpriInG SCHEDULE OF POSTGRADUATE COURSES 


In accordance with the recommendation of the Office of Defense Transporta- 
on, the registration in each postgraduate course of the College will be restricted to 

more than 50 physicians. This will result in the College being unable to ac- 

mmodate many physicians other than members of the College. Wherever facilities 

ermit, courses will be opened to non-members in the following order: (1) candidates 

nembership; (2) Medical Officers in the Armed Forces; (3) physicians preparing 
1 examinations by their specialty boards; (4) other non-members having adequate 

ckground for advanced work. 

The tuition fee for these courses will be $20.00 per week to civilian members of 
he College; $40.00 per week to non-member civilian physicians; free to Medical 
‘ticers of the Armed Forces of the United States and Canada. 

The courses scheduled are as follows (full outlines of Courses Nos. 1 and 2 
ppeared in the February Issue of this journal; inasmuch as the detailed Bulletin of 
e courses has now been published, the outlines of the remaining courses are not 
lierein reprinted, but interested physicians may obtain copies of the Bulletin on request 

the Executive Secretary, American College of Physicians, 4200 Pine Street, 
hiladelphia 4, Pa.) : 


o. 1—CarpioLocy: Columbia University and Presbyterian Hospital, New York; 
Robert L. Levy, F.A.C.P., Director ; one week, March 19-24. 
2—Mecuanics oF Disease: Harvard University and Peter Bent Brigham 
Hospital, Boston; George W. Thorn, F.A.C.P., Director; two weeks, April 
9-21. 
No. 3—C.iintcaL Mepictne—Hemato.iocy: Ohio State University, Columbus; 
Charles A. Doan, F.A.C.P., Director; one week, April 16-21. 
4—Gastro-INTESTINAL Diseases: Graduate Hospital, Philadelphia; Henry L. 
Bockus, F.A.C.P., Director; one week, April 23-28. 
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5—APPLICATIONS OF PSYCHIATRY TO THE PRACTICE OF INTERNAL MEDICIN 
University of Wisconsin, Madison; Hans Reese, F.A.C.P., Director; 
week, April 30—-May 5 


REGIONAL DINNER MEETING HELD In Los ANGELES 


A dinner meeting of the Fellows and Associates of the American Colleg: 
Physicians in Los Angeles and environs was held at Los Angeles on February 2 
Dr. William D. Stroud, F.A.C.P., Treasurer of the College, Professor of Cardiolos 
at the University of Pennsylvania Graduate School of Medicine, was the gue 


speaker. 


A.C.P. Matt RIFLED 


It has been discovered recently that outgoing mail from the College headquarter 
in Philadelphia to Medical Officers in the Armed Forces has been intercepted 
rifled, presumably in the Philadelphia Post Office. Portions of air mail envelop 
with the addresses and the contents removed, have been found, dating back as { 
as October 20, 1944. There is no adequate means of determining to whom the gs] 
cific letters were addressed, and, therefore, the College cannot determine whose lett 
were not delivered. Members whose inquiries have not been answered are 
under the circumstances, to write again to the Executive Offices of the College 
may be stated that no information of military importance or of any other importan 
except to the recipient, has been obtained by those rifling the mail 


REPORT FROM THE OFFICE OF THE SURGEON GENERAL, U. S. ARMY 


Lt. Col. Burgess L. Gordon, F.A.C.P., (MC), AUS, of Philadelphia, forme 
at the Army Ground and Service Forces Redistribution Station, Asheville, N. 


ve 


has been assigned to Hospital Division, Operations Service, Office of the Surg: 


General. 

Major Ramsdell Gurney, F.A.C.P., (MC), AUS, of Buffalo, formerly at 
Kansas City Quartermaster Depot, was recently assigned as Chief of the Indust: 
Medical Program Branch, Occupational Health Division, Preventive Medicine Servi 
of the Surgeon General’s Office 

Major General George F. Lull, F.A.C.P., Deputy Surgeon General, addressed 
forum at the New York Times Hall, January 25, on “Army Nurse Recruitment 
In stressing the rising need for nurses he said, “Last month there were over 30,0 
patients brought back to the United States hospitals from overseas by airplane 
hospital ship. It is my opinion that when this month ends that number will 
grreater.” 

Dr. Douglas Donald, F.A.C.P., Detroit, College Governor for Michigan, wa 
recently promoted from Major to Lieutenant Colonel, (MC), AUS. 


At a joint meeting of the Jackson Park Branch of the Chicago Medical Societ 
and the Clinical Section of the Chicago Heart Association, on January 18, 1945, tl 
on “The Heart in the Middle Age 


speakers were Dr. Chauncey C. Maher, F.A.C.P., 
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ind Dr. Howard Wakefield, F.A.C.P., “Concerning Certain Problems of Coronary 
\rtery Disease.” 


Dr. William Dameshek, F.A.C.P., addressed the Puerto Rico Medical Association 
t its last annual meeting in San Juan in December, 1944. He spoke on the “Physio- 
logic Principles in Anemia” and on “Hemolytic Anemias.” He also gave clinics at 
various hospitals including one at the School of Tropical Medicine in San Juan. 

He also visited the Dominican Republic and lectured at the University of 
Santo Domingo on “Hemolytic Anemias.” 


Dr. Samuel A. Weisman, F.A.C.P., formerly of Minneapolis, Minn., has been 
retired from active duty in the Medical Corps of the Army of the United States and 
s now established in practice at 1136 West Sixth St., Los Angeles. Dr. Weisman is 
also connected with the University of Southern California on a part-time teaching 
appointment. 


Major Leo V. Schneider, F.A.C.P., (MC), AUS, has been made Chief of Indus- 
trial Medicine, New York Port of Embarkation. He recently published an article 
on “Problem Cases in an Army Industrial Installation” in Military Surgeon, January, 


1945, issue. 


Dr. Charles W. Dunn, F.A.C.P., Philadelphia, has been promoted to Assistant 
Professor of Medicine, University of Pennsylvania Graduate School of Medicine. 


Dr. George E. Piahler, F.A.C.P., Philadelphia, has been elected an Honorary 
Member of the Section of Radiology of the Royal Society of Medicine in England. 


The Consul General of Cuba, Mariano Escalona, announces that the President of 
Cuba, Dr. Grau San Martin, has granted the honor of the Medalla Oficial, National 
Order of Merit, Carlos Manuel de Cespedes, to Dr. J. C. Geiger, F.A.C.P., San 
Francisco. President Grau San Martin, a distinguished physician, further cites Dr. 
Geiger “as a talented physician and scientist, humanitarian and loyal friend of Cuba 
nd other Spanish American countries.” 


Colonel A. N. Ferguson, F.A.C.P., reports a splendid War-Time Graduate Medi- 

il Meeting held at the Oliver General Hospital, Augusta, Ga., January 26, 1945. 

lhe lectures were chosen largely from the faculties of Emory University School of 

Medicine, Atlanta, and the University of Alabama School of Medicine. Dr. Glenville 

Giddings, F.A.C.P., Atlanta, local Chairman, arranged the meeting. A vote of 
ppreciation was received from the entire staff of the Oliver General Hospital. 


War-TIME GRADUATE MEDICAL MEETINGS 


Kkecion No. 3 (New York)—Dr. O. R. Jones, Chairman; Dr. N. Jolliffe, Dr. H. W. 


Cave. 
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Induction Center, Grand Central Palace, New York, New York 


March 16 Early Diagnosis of Syphilitic Heart Disease—Dr. Edwin P. Maynard, . 

March 23 (to be repeated on April 6) Report on Anesthesia Practices in the Press 
War—Dr. E. A. Rovenstine 

April 13 (to be repeated on April 20) Common Wartime Dermatoses—Dr. Fra: 
C. Combes 

April 27 Common Allergic Manifestations—Dr. Joseph Harkavy 


Recion No. 4 (Eastern Pennsylvania, Delaware, New Jersey)—Dr. B. P. Widmat 
Chairman; Dr. J. S. Rodman, Dr. S. P. Reimann. 


U. S. Naval Hospital, Philadelphia, Pennsylvania 


March 23 Surgical Technic in Acute Appendicitis—Dr. George Mullet 
April 6. Surgical Conditions Affecting the Knee Joint—Dr. Paul Colonna 


Recion No. 5 (Maryland, District of Columbia, Virginia, West Virginia )—Dr. ] 
Lyon, Chairman; Dr. C. R. Edwards, Dr. C. B. Conklin. 


Station Hospital, Fort Belvoir, Virginia 
March 26 Seasonal Hay Fever—Dr. Grafton Tyler Brown 
Newton D. Baker General Hospital, Martinsburg, lest 


March 19 Experiences with Malaria—Colonel Paul F. Russell 
Diagnosis of Diarrheal Diseases—Lieutenant Colonel Hardy Kemp 
April 2 Management of Plastic Surgery Problems in War—Dr. Edward 
Kitlowski 
Clinic in General Surgery—Dr. William F. Rienhoff, J1 
April 16 Psychosomatic Medicine—Dr. Claude L. Neale 
Recent Developments in Nutrition—Dr. J. C. Forbes 


A.A.F. Regional Hospital, Langley Field, Virginia 


March 30 Preservation and Restoration of Function of the Extremities—Dr. W 
Graham 
Psychiatry—Dr. R. Finley Gayle 
April 27 Psychosomatic Medicine—-Dr. Soloman Katzenelbogen 
Radiology—Dr. Frederick M. Hodges 


Recion No. 8 (Western Pennsylvania, Ohio)—Dr. C. A. Doan, Chairman; Dr. P. | 
Smith, Dr. F. M. Douglass 


A.A.F, Regional Station Hospital, Patterson Field, Fairfield, Ohio 


March 21 The Diagnosis and Treatment of the Common Arthritides—Dr. Russ« 
Haden 


Crile General Hospital, Cleveland, Ohio 


March 27 Problems in the Diagnosis and Management of Coronary Artery D1 
ease—Dr. R. W. Scott 
April 24 Congenital Anomalies of the Genitourinary Tract—Dr. William E. Lowe 


Recion No. 14 (Indiana, Illinois, Wisconsin)—Dr. W. O. Thompson, Chairman; D 
N. C. Gilbert, Dr. W. H. Cole, Dr. W. D. Gatch, Dr. R. M. Moore, Dr. H. M 
Baker, Dr. E. R. Schmidt, Dr. E. L. Sevringhaus, Dr. F. D. Murphy 
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Station Hospital, Camp McCoy, Wisconsin 
Allergic States—Dr. Theodore L. Squier 
Effects of Cold and Dampness—Lt. Col. Irving S. Wright 
Heart Disease—Dr. Chester M. Kurtz 


Station Hospital, Truax Field, Wisconsin 


Peripheral Vascular Diseases—Dr. Geza de Takats 

Blood Dyscrasias—Dr. Frederick W. Madison 

Diseases of the Kidneys, Uro-genital Tract—Dr. Francis D. Murphy 

Gardiner General Hospital, Chicago, I/llinois 

3urns and Plastic Surgery 

Malignancies in the Army Age Group—Medical X-Ray and Surgical Diag- 
nosis and Treatment 

Endocrinology 

Station Hospital, Fort Sheridan, Illinois 

Endocrinology 

Virus and Rickettsial Diseases—Medical and Neurological Diseases and 
Treatment 


Psychos« ymatic Medicine 


Mayo General Hospital, Galesburg, Illinois 


28 Psychosomatic Medicine 


Wound Healing and Tendon Surgery 
Mental Hygiene and the Preventive of Neuroses in War 


Vaughan General Hospital, lilinots 


Mental Hygiene and the Prevention of Neuroses in War 

Thrombosis, Thrombophlebitis and Anticoagulants in Less Common 
Peripheral Vascular Diseases 

Peptic Ulcer, Gall Bladder and Liver Diseases 


Station Hospital, Camp Ellis, Illinois 


Peptic Ulcer, Gall Bladder and Liver Diseases 
Low Back Pain 


5 Chest Diseases and Diseases of the Larynx 


Station Hospital, Chanute Field, Illinois 


High Blood Pressure 
Brain and Spinal Cord Injuries 


5 Conditions Affecting Glucose Metabolism 


Billings General Hospital, Fort Benjamin Harrison, Indiana 


Conditions Affecting Glucose Metabolism 

Plexus and Peripheral Nerve Injuries 

Diseases of the Intestinal Tract—Medical X-Ray and Surgical Diagnosis 
and Treatment 
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Wakeman General Hospital, Camp Atterbury, Indiana 
March 28 Diseases of the Intestinal Tract—Medical and Surgical Diagnosis and 
Care 
April 11 Burns and Plastic Surgery 
April 25 Dermatological Diseases 
Recion No. 24 (Southern California)—Lt. Comdr. G. C. Griffith, Chairman; Capt 
H. P. Schenck, Dr. J. F. Churchill, Dr. W. A. Morrison 


‘Birmingham General Hospital, Van Nuys, California 


March 28 Coccidioidomycosis—Drs. E. M. Butt and Ray A. Carter 


Station Hospital, Camp Cooke, California 


March Orthopedic Surgery—Lieutenant Colonel R. B. McGovney and Lieutenant 
Commander H. B. Macey 


U’. S. Naval Hospital, Oceanside, California 


, 


March 22 Thoracic Surgery—Dr. John Jones and Lieutenant Commander | 
Dailey 
S. Naval Hospital, Long Beach, California 
March Diabetes—Drs. J. W. Sherrill and Howard F. West 
U. S. Naval Hospital, Corona, California 
March Comparison of Protozoal and Bacillary Dysenteries—Dr. John Kessell 
A.A.F. Regional Hospital, Santa Ana, California 


March Plastic Surgery—Lieutenant Commander G. H. Gray and Dr. William % 


Kiskadden 
Hoff General Hospital, Santa Barbara, California 
March 21 Orthopedic Surgery—Lieutenant Colonel R. B. McGovney 
March Field, Riverside, California 
March Psychosomatic Medicine—Dr. H. Douglas Eaton 
Torney General Hospital, Palm Springs, California 


March 20 Penicillin, Recent Developments in Surgical and Public Health Anti 
sepsis—Dr. Frederick Moore 


Station Hospital, U. S. Naval Air Station, North Island, San Diego, California 


March 16 Internal Derangements of the Knee—Dr. John Wilson 


Dr. R. Bryan Grinnan, F.A.C.P., Norfolk, has been elected a Vice-President 
the Seaboard Medical Association. 
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Dr. Walter L. Nalls, F.A.C.P., Richmond, Va., was recently promoted to 
Lieutenant Colonel, (MC), U. S. Army. 






a ll eid 





Dr. D. C. Wilson, F.A.C.P., of the University of Virginia, has been appointed 
Chairman, and Dr. Frank H. Redwood, F.A.C.P., Norfolk, has been appointed a 
member of the Mental Hygiene Committee of the Medical Society of Virginia, of 
which Dr. H. B. Mulholland, F.A.C.P., is President. 








Dr. Oscar Swineford, Jr. F.A.C.P., Charlottesville, Va., has been elected Presi- 
dent of the American Academy of Allergy. Dr. John W. Thomas, F.A.C.P., and Dr. 
W. Randolph Graham, F.A.C.P., both of Richmond, have been elected a Fellow and 


member, respectively, of the Academy. 







Lt. Col. Charles M. Caravati, F.A.C.P., Richmond, who has for a considerable 
period of time been at the Percy Jones General Hospital, Battle Creek, Mich., was 
recently assigned to duty as Chief of Medical Service, Woodrow Wilson General 
Hospital, Staunton, Va. 











MEETING 
. 
The New York Academy of Medicine will hold a meeting Wednesday evening, 
May 16, to provide a forum in which research workers of New York City and 
vicinity may present results of original research in clinical medicine. 
This meeting is being arranged by the Committee on Medical Education of the 
Academy in view of the dearth of meetings of national medical societies before which 


CLINICAL RESEARCH 









research work has usually been presented. 

Presentations will be limited to twelve minutes. A brief period of free dis- 
cussion will follow each presentation. The publication 6f presentations is not a 
necessary condition but the Academy plans to publish in the Bulletin, abstracts of 
presentations if the author so desires. The fact that material has in substance or 
in part been presented elsewhere will not be regarded as a bar to presentation, pro- 
vided that the work represents recent research. 

The Committee extends an invitation to all research workers of Greater New 
York and neighboring cities within a radius of one hundred miles, to submit abstracts, 
not to exceed two hundred words in length, of proposed presentations to the Secretary 
{ the Committee on Medical Education of the Academy, 2 East 103 Street, New 
York City 29, not later than April 5, 1945. A formal invitation to participate in this 


program will then be extended by the Committee to the authors of papers selected for 














resentation. 











Colonel Howard A. Rusk, F.A.C.P., Chief, Convalescent Training Division, 
Office of the Air Surgeon, delivered the sixth Frank Billings Lecture of the Thomas 
ewis Gilmer Foundation of the Institute of Medicine of Chicago, February 12, his 
ubject being “Rehabilitation—The Challenge to American Medicine.” 


















Brigadier General James S. Simmons, F.A.C.P., Chief, Preventive Medicine 
Service, Office of the Surgeon General, U. S. Army, has recently been appointed by 
the Regents of the University of Michigan as non-resident lecturer in the School of 
Public Health. 
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Lieutenant Colonel Leon H. Warren (Associate), formerly of Philadelphia, ha 
been appointed a member of the National Research Council to represent the Wa 
Department in the Division of Medical Sciences. 


Dr. Harry P. Ross (Associate), President of the Richmond ( Va.) Board ot 
Health, has been appointed a member of the Virginia State Board of Health 


The Abbott Laboratories, Chicago, has made a grant of $1,800.00 to the Depart 
ment of Internal Medicine, University of Texas Medical School, Galveston, for tl 
support of research work by Dr. Charles T. Stone, F.A.C.P., Professor of Intern 
Medicine. 


Dr. Noble Wiley Jones, F.A.C.P., for a number of years a Regent of*the Ameri 
College of Physicians, was honored on December 14 by the Portland Academy o 


Medicine, which dedicated its annual dinner meeting to his years of service to 
Academy. Dr. Laurence Selling, F.A.C.P., Professor of Medicine and Neurology, an 
Dr. Homer P. Rush, F.A.C.P., Associate Clinical Professor of Medicine, University o 
Oregon, discussed Dr. Jones’ contribution to scientific medicine and to the practice o 
medicine, respectively, while Olof Larsell, Sc.D., Professor of Anatomy, discussed | 
contributions to medical education. Dr. Jones has served both as Secretary 
President of the Portland Academy of Medicine and he is now a member ot 
Committee appointed to form the Medical Research Foundation of the Academy, «e 
signed to aid medical research in the vicinity. 


Dr. Herbert L. Bryans, F.A.C.P., Pensacola, is Chairman of the Medical Ad 
visory Committee of the Florida State Rehabilitation Service. Dr. Rollin D. Thomp 
son, F.A.C.P., Orlando, is a member of the Committee. 


Dr. Bruce K. Wiseman, F.A.C.P., has succeeded Dr. Charles A. Doan, F.A.C.P 
as Chairman of the Department of Medicine, Ohio State University College 
Medicine. Dr. Doan was recently named Dean. Dr. Wiseman graduated fro 
Indiana University School of Medicine in 1928, and has been a member of the Ohi 
State University faculty since 1930. In 1939 he was named Professor of Medica 
Research. 

Dr. Harold D. Palmer, F.A.C.P., was elected on January 12 a member of the 
Council of the Philadelphia Psychiatric Society. 

Dr. George D. Gammon, F.A.C.P., was recently elected to the Council of the 
Philadelphia Neurological Society. 


Dr. Pascal F. Lucchesi ( Associate), formerly of Philadelphia, has been promoted 
from Major to Lieutenant Colonel in the Medical Corps of the Army of the United 
States. 


Dr. Walter E. Vest, F.A.C.P., Huntington, W. Va., was elected Chairman oi 
the Board of Trustees of the Southern Medical Association at its last annual meeting 
in St. Louis during November. 
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Dr. M. E. Winchester, F.A.C.P., was recently elected Vice President of the 
Glynn County (Ga.) Medical Society. 


Dr. Marion F. Beard, F.A.C.P., and Dr. Frank A. Simon, F.A.C.P., both of 
Louisville, were recently elected First Vice President and Treasurer, respectively, 
the Jefferson County (Ky.) Medical Society. 


Dr. Raymond O. Muéther, F.A.C.P., St. Louis, is Secretary of the Missouri 
Medical Service, a plan sponsored by the Missouri State Medical Association, 


Dr. Wann Langston, F.A.C.P., Oklahoma City, was recently promoted from 
Professor of Clinical Medicine to Professor of Medicine and Chairman of that de- 
partment, University of Oklahoma School of Medicine. 


Dr. Philip H. Jones, Jr., F.A.C.P., New Orleans, has been elected First Vice 
President of the Orleans Parish Medical Society. 


Dr. L. Emmett Madden, F.A.C.P., Columbia, is President of the Columbia (S. C.) 
\edical Society. 

Che War Time Graduate Medical Meetings were resumed at the Station Hos- 
pital, Camp McCoy, Wisconsin, on February 14, 1945, with Dr. Armand J. Quick 
of Marquette University, Milwaukee, as the guest speaker. His subject was “Throm- 
bosis, Thrombophlebitis and Anticoagulants.” 


Dr. James J. Waring, F.A.C.P., Denver, has announced that a War-Time 
Graduate Medical Meeting was held in Denver, Thursday, Friday and Saturday, 
March 15-17, with the approval of the Office of Defense Transportation. The first 
day’s program was held at the Fitzsimons General Hospital. The program of the 
second and third day was held at the Colorado General Hospital. Among guest 
speakers were: Dr. Cyrus C. Sturgis, F.A.C.P., Professor of Medicine, University of 
Michigan; Dr. George W. Thorn, F.A.C.P., Protessor of Medicine, Harvard Medical 
School; Colonel Harry Plotz, (MC), of the Army Medical School, Washington, 
D. C.; and Colonel Edgar V. Allen, F.A.C.P., Consultant to the Seventh Service 
Command, Omaha, Nebraska. 


SoctaAL HyGIENE AWARD TO GENERAL IRELAND 


Major General Merritee W. Ireland, F.A.C.P., former Surgeon General of the 
U.S. Army, received the William Freeman Snow Award on February 7, in Chicago. 
(his Award was established in 1937 by the American Social Hygiene Association, 
“For Distinguished Service to Humanity.” Announcement of the 1945 Award was 
made by General John J. Pershing, the General of the Armies, acting in his capacity 
as Chairman of the Association’s Committee on Awards. 

General Ireland's brilliant career began in 1891 as a pioneer Army Medical 
Officer and culminated in his distinguished service as Surgeon General of the Army, 
a post which he held from 1918 until his retirement in 1931. During his term of 
service he reorganized the Surgeon General’s Office on the strength of experience 
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gained during World War I and laid the basis for the present efficient Army medica 
program through the establishment of the Field Service School at Carlisle Barrack 
Pa., and the development of the Army Medical Center at Washington, D. C., and o 
Army hospital facilities. 

“In the years since his retirement,” said General Pershing, “General Ireland |! 
served civilian as well as military health and welfare with unabated zeal and stat 


manship.” 


The following promotions were announced by the Office of the Surgeon Genera 
of the Army, on February 15: From Lieutenant Colonel to Colonel—Benjamin 
Birk, (MC), F.A.C.P., Thiensville, Wisconsin; from Major to Lieutenant Colon 
—George Francis Evans, (MC), F.A.C.P., Clarksburg, West Virginia; Hyma: 
Abraham Slesinger, (MC), F.A.C.P., Windber, Pa.; Augustus Henry Clagett, J: 
(MC), (Associate), Philadelphia, Pa.; Harold Patrick McGan, (MC), (Associate 
Albany, N. Y.; and Pascal Francis Lucchessi, (MC), (Associate), Philadelphia, P 


Colonel John B. Youmans, (MC), F.A.C.P., has resumed his duties as Direct: 
of the Nutrition Division, Preventive Medicine Service, Office of the Surgeon Ge 
eral, after a tour of duty in China, where he was engaged in a joint study on the 
nutrition of Chinese troops. 

Dr. Chester N. Frazier, F.A.C.P., Professor of Dermatology at the Universit) 
of Texas Medical School, has been appointed Civilian Consultant to the Surge: 
General of the Army in the field of Dermatology. Dr. Frazier acquired wide e» 
perience in this field during the many years he lived in China, where he was H: 
of the Division of Dermatology at Peiping Union Medical College from 1922 to 1943 
During World War I Dr. Frazier served as a First Lieutenant in the Medical Reserv: 


Corps. 


Lt. Comdr. Fred W. Modern, (MC), U.S.N.R., F.A.C.P., was appointed chi 
of Medicine, U. S. Naval Hospital, Astoria, Oregon, on Nov. 27, 1944. 


The New York Post-Graduate Medical School and The American Academy 
Allergy offer a Symposium for Specialists in Allergy, five days, February 26 to March 
2, 1945, fee $100. Applications and inquiries should be addressed to the Director 
the School, 309 East 20th Street, New York 3, N. Y. 


OuTLINE OF COURSE 
MorRNING SESSIONS 
Monday, February 26 


9 :00-10:30 Management of the Allergy Clinic Patient 
Dr. SPAIN 

10:45-12:15 Chemistry of Antibody and Antigen. 
Dr. Hooker 


Tuesday, February 27 


9 :00-10:30 Pediatric Allergy. 
Dr. CHosot 

10:45-12:15 The Antibodies Concerned in Skin Sensitive Allergies. 
Dr. Cooke 
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Wednesday, February 28 
-10:30 Critical Discussion of Skin Testing. 
Dr. WALZER 
12:15 Pharmacology of Drugs Used in Allergic Conditions. 
Dr. BRUGER 
Thursday, March 1 


Immunological Problems in Blood Transfusion in Man. 
Dr. LEVINE 

Skin Testing in Allergic Dermatoses. 

Dr. SULZBERGER 


Friday, March 2 


Autopsy Findings in Bronchial Asthma. 
Dr. Gay 

Periarteritis Nodosa and Allergy. 

Dr. ALEXANDER 


AFTERNOON SESSIONS 


Che afternoon sessions are to be devoted entirely to colloquia, held in the par- 
ipating hospitals and concerned with the following particular phases of allergy: 


Skin Sensitive Asthma 

Infective Asthma 

Nasal Allergy, Hay Fever and Allergic Coryza 

Gastrointestinal Allergy, Urticaria and Angioneurotic 
Edema 

Cutaneous Allergy 
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DR. JAMES LEWIS WINEMILLER 


Dr. James Lewis Winemiller, F.A.C.P.,.0f Great Neck, New York, died 
at the age of 45 on October 1, 1944. Dr. Winemiller practiced in Great 
Neck, New York; he received his Bachelor’s Degree from Fordham U 


) 


versity and graduated from Cornell University Medical College in 1920 


thereafter he spent two years interning in the Lenox Hiil Hospital; in lat: 
years he specialized in pediatrics 

Dr. Winemiller was attending pediatrician, Nassau Hospital; visiting 
pediatrician, St. Francis Sanatorium for Cardiac Children; member, Nassau 
Ce yunty Medical Society, Medical Society of the State of New York, Ass 
ciated Physicians of Long Island and the American Academy of Pediatrics 
fellow, American Medical Association and the American College of Phy 
sicians ; diplomate, American Board of Pediatrics. His untimely death 
a serious loss to the pre yfession. 

Asa L. Lincoin, M.D., F.A.C.P., 


Governor for Eastern New York 


DR. ALFRED+ M. GOLTMAN 


Dr. Alfred M. Goltman, F.A.C.P., died at the Baptist Hospital 
Memphis November 11, 1944. He was 49 years old. 

In his death the medical profession of Memphis has lost a real friend 
who stood for the best there is in Medicine, a well trained physician and at 
excellent teacher. He received his medical degree from Columbia Univer 
sity and was a Resident at Mt. Sinai Hospital, New York. In returning t: 
Memphis he was very fortunate in being able to practice with his father, D1 
Max Goltman, who was one of the leading physicians of the South. 

His work was limited to internal medicine and he was especially ii 
terested in Allergy. 

As an Associate Professor of Medicine in the Medical School of th 
University of Tennessee he became very popular among the students becaus: 
of his sincere efforts and skill in teaching them. 

Dr. Goltman was a member of the American Medical Association, a 
Fellow in the American College of Physicians, a member of the America 
College of Allergists, the Association for the study of Allergy and the 
Southern Medical Association. He was a diplomate of the America 
Board of Internal Medicine, with additional certification in Allergy. 

Wa. C. Cuaney, M.D., F.A.C.P., 


Governor for Tennessee 


DR. H. BURNS MARVIN 
Dr. H. Burns Marvin, F.A.C.P., died June 20, 1944. He was born i 


Springwater, Livingston County, N. Y., in 1879, graduated in medicine at 
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the University of Buffalo School of Medicine. His internship was spent at 
the Minnequa Hospital, Pueblo, Colo., from 1907 to 1908. 

Dr. Marvin practiced medicine in Binghamton, N. Y., and for many 
years was attending physician at the Binghamton City Hospital and the 
Susquehanna Valley Home. He was former treasurer and former presi- 
dent of the Broome County Medical Society; former secretary and former 
president of the Binghamton Academy of Medicine, and for several years 
served as secretary for the 6th district branch of the New York State Medi- 
cal Society. He was a Fellow of the American Medical Association, and a 
lellow of the American College of Physicians since 1928. 

Dr. Marvin was in active practice up to the time of his pneumonia. 
\Ithough he had not enjoyed good health for several years prior to his 
passing, he felt a responsibility to his community and to his fellow colleagues, 
and took more than his share of the burdens of the practice of medicine. 
His death removes from the community a distinguished physician and a 
fine Christian gentleman. 

Ronatp L. Hamitton, M.D., F.A.C.P. 
DR. JOHN KERR PEPPER 

Dr. John Kerr Pepper, F.A.C.P., Winston-Salem, N. C., died October 
31, 1944, at the age of 67, of heart disease and pneumonia. Dr. Pepper 
was born June 9, 1877, and attended Guilford College in North Carolina 
prior to undertaking his medical education. He studied medicine at the 
College of Physicians and Surgeons in Baltimore, Md., and received his 
medical degree from that institution in 1907. Following his graduation he 
was, for a time, located in Baltimore where he served as Gastro-enterologist 
at the Mercy Hospital and Roentgenologist at the University of Maryland 
Hospital. Moving to Winston-Salem, he was for a number of years 
Roentgenologist for the North Carolina Baptist Hospital. Dr. Pepper 
was active in civic affairs in the city of Winston-Salem. He was a Charter 
Member of the Kiwanis Club and served as Lieutenant Governor of the 
Chird District of the Kiwanis International. 

Active in medical circles, he was a member of the Forsyth County Board 
of Health, served as President of the Forsyth County Medical Society, Presi- 
dent of the North Carolina Radiological Society and First Vice-President 
of the North Carolina State Medical Society. He was a Fellow of the 
\merican Medical Association, and at the time of his death was a member 
of the North Carolina Board of Nurses Examiners. 

Dr. Pepper became a Fellow of the American College of Physicians in 
1930, and from the time of his association with the College he was an 
active and loyal member, was a regular attendant at its meetings and always 
maintained an abiding interest in the welfare of the College. A man of 
great personal charm, his friends were legion. He was a useful, friendly 
and kindly man and he will be sorely missed by his many friends throughout 
his native state. 

Pau FF. Wuitaker, M.D., F.A.C.P., 
Governor for North Carolina 
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COLONEL BROOKS COLLINS GRANT 


Colonel Brooks Collins Grant, Medical Corps, United States Army, died 
of a cerebral hemorrhage, January 1, 1945, at his home in San Antonio 
Texas. Colonel Grant had been a Fellow of the American College of Phy 
sicians since 1932. 

Born September 10, 1890, at Denton, Texas, Colonel Grant attended 
Fort Worth and Texas Christian Universities. He received his M.D. degre: 
from the Chicago College of Medicine and Surgery in 1915. During his 
undergraduate days, he was an instructor at Fort Worth University 
(1910-11), and at the Fort Worth School of Nursing (1912-13). After 
being graduated from medical school, he returned to Texas to practice med 
cine and surgery and was for several years County Health Officer in Big 
Lake, Reagan County. 

Colonel Grant entered the Army as a First Lieutenant in 1917 and was 
graduated from the Army Medical School, Washington, D. C., in 1920 
He had numerous important assignments in the Army Medical Corps during 
his career, including: chief of laboratory, Sternberg General Hospital; 
chief of laboratory, Walter Reed General Hospital; ward officer, Station 
Hospital, Fort Sam Houston. During the current war, he served as Com 
manding Officer of the 34th Evacuation Hospital at Camp Barkeley, Texas, 
from 1941 to 1942, and was Corps Surgeon of the 13th Corps at Providence, 
Rhode Island, from 1942 to 1943. While on an overseas assignment in 
the European theater in the summer of 1944, he became ill and in the fall 
entered Walter Reed General Hospital, Washington, D. C., as a patient. At 
the time of his death, he was on sick leave for the Christmas Holidays. 

Colonel Grant was interred at the National Cemetery, Fort Sam Hous 
ton, Texas. He is survived by his widow, Mrs. Ruth Grant, and a daughter, 
Miss Gladys Grant, who reside at 142 Harrigan Court, San Antonio, Texas. 

Furnished by Technical Information Division 
Office of the Surgeon General, U. S. Army 


DR. MORTIMER WARREN 


Dr. Mortimer Warren died suddenly at his home at Cape Elizabeth. 
Maine, on October 8, 1944. His place among his colleagues will be hard to 
fill. He spent a full and resultant life as a clinical pathologist, bringing to 
the practice of his profession scientific ardor and a great love of his fellow 
men, 

Dr. Warren was born on December 17, 1873, at Cumberland Mills, 
Maine, the son of John and Harriet Brown Warren. He was graduated 
from Bowdoin College in 1896, entered Johns Hopkins and took his medical! 
degree there in 1900. After graduation he studied in Germany during 1902 
As assistant clinical pathologist, he began his medical career at Cornell 
Medical School in New York City from 1902 to 1910, and served as patholo 
gist at Roosevelt Hospital from 1910 to 1916. 
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In June, 1917, he was commissioned in the Medica] Corps of the United 
States Army and served at Fort Benjamin Harrison and Fort Pike in this 
country. In November, 1918, he went abroad with Base Hospital 100 to 
be stationed at Savenay, France, where in March 1919, he was made chief 
of the medical services, and then commanding officer of the Unit. Return- 
ing to this country in August, 1919, he was honorably discharged as a Lieu- 
tenant Colonel in the Medical Reserve Corps, United States Army. 

In 1920, coming to Portland to practice he became pathologist at the 
Children’s Hospital, and in 1922 began his work at the pathological labora- 
tory of the Maine General Hospital. In November, 1932, he took full 
charge of the Hospital’s new pathological laboratory. 

Dr. Warren foresaw the need of medical preparation to the present war. 
\ctive in the Civilian Defense preparations he worked to prepare a blood 
bank in the hospital to be available for any civilian emergency. This was 
in addition to his participation in the success of the Red Cross blood bank 
for the Armed Forces. 

In recent years, Dr. Warren put his energies and solicitude into the 
creation of a tumor clinic at the Maine General Hospital. Likewise he took 
an active part in the Women’s Field Army for the Study and Control of 
Cancer. He was chairman of the Cancer Committee of Maine Medical 
Association since the establishment of the Committee. 

In Maine, Dr. Warren headed the Infantile Paralysis Commission dur- 
ing 1929 and 1930, created by Governor Tudor Gardiner to study and con- 
trol the disease in Maine. 

In 1931, Bowdoin College made him an honorary Doctor of Science on 
the 35th anniversary of his graduation. He was an active member in the 
Committee of Physicians. Dr. Warren was also a member of the Cum- 
berland County Medical Society, Innominate Club, Portland Medical 
Club, American Medical Association, the New England Pathological As- 
sociation, the New England Cancer Society, the American Society of 
Clinical Pathologists, the Society for the Study of Internal Secretions. He 
was a life member of the American College of Physicians and a Diplomate 
of the American Board of Pathology. His scientific achievements were 
recognized by publication of his biography in the Directory of American Men 
of Science. He was an honorary member of Rotary International. 

In 1906, he married Mary Pendexter of Bath, Maine, who died in 1911, 
at the birth of their son John P., who is now a corporal in the Army Air 
Forces, at Hobbs, New Mexico. He married Pascia Personya of Hartford, 
Connecticut, in 1914, who survives him. A son of this marriage, Lieut. 
M. P. Warren, is also in the Army Air Forces, stationed at Walker Field, 
Victoria, Kansas. 

RicHarp S. Hawkes, M.D., F.A.C.P., 


Acting Governor for Maine 
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Dr. Estes Nichols, M.D., F.A.C.P., 70, died at his home in Portland, 
Maine, December 12, 1944, after several months illness. 

He was born in Boston, Mass., August 10, 1874, the son of Austen 
Leroy and Josephine Bond Nichols. He attended Bates College and was 
graduated from the University of Vermont Medical School in 1900. H 
was in Public Health and Marine Hospital Service until 1902, when he 
came to Portland to begin general practice. 

Dr. Nichols served in the Army Medical Corps in the Spanish-American 
War and in World War I, attaining the rank of Colonel. In World War I, 
he became a Consultant of Lung Diseases at the Department Headquarters 
at Boston, and was later Director of the School of Lung Diseases at thi 
Army Medical School, Washington, D. C., Director of the School of Internal 
Medicine, Fort Oglethorpe, Ga., and Commander of General Hospital No 
16, at Allentown, Pa. 

He was a member of the Cumberland County Medical Society, th: 
Maine Medical Association, the American Medical Association, the American 
Clinical and Climatological Association, and a charter member of the Ameri 
can Tuberculosis Association. He was Vice President of the Maine Publi 
Health Service several years, a member of the National Rehabilitation Com 
mittee of the American Legion, special consultant of the U. S. Veteran’s 
sureau and Chairman of the Rehabilitation Committee of the First District 


He served eleven years as Superintendent of the Maine State Sanatorium at 
Hebron. He had been a Fellow of the American College of Physicians since 
1928, and was a Diplomate of the American Board of Internal Medicine. 
He is survived by his widow, the former Charlotte Woodman Flint 
of Dover-Foxcroft, and one son, Estes Flint Nichols, now with the U. S 


Infantry in France. 
RicHARD S. Hawkes, M.D., F.A.C.P., 
Acting Governor for Maine 


DR. PETER IRVING 


Dr. Peter Irving, F.A.C.P., New York, died on December 28, 1944, at 
Roosevelt Hospital after an illness of several months. He was born in 
Madison, Wisconsin, in 1878, and was a direct descendant of Peter Irving, 
who was a brother of Washington Irving. Dr. Irving received his A.B 
degree from Columbia University and his M.D. from the College of Phy 
sicians and Surgeons, Columbia University, and, during his early career, 
was on the teaching staff of Columbia University Medical College. He was 
on the staff of the Roosevelt Hospital, the City Hospital, and was formerly 
an Associate Attending Physician at The New York Hospital. For many 
years he was Assistant Secretary of the Medical Society of the County of 
New York and, in 1937, became Secretary of the Medical Society of th 
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State of New York, an appointment which he held until the time of his 
death. He was a member of the House of Delegates of the A. M. A., 
and Fellow of the New York Academy of Medicine, Fellow of The Ameri- 
can College of Physicians, and at his death was Consulting Physician at 
several New York hospitals. 

In 1943 he was appointed by the Governor of the State of New York 
as a member of a Commission to investigate the management and affairs of 
the Department of Mental Hygiene of the State of New York. Report of 
this Commission was submitted in 1944 under the title “The Care of the 
Mentally Ill in the State of New York.” 

Through the latter part of 1941 and during 1942 he rendered very 
valuable assistance to the Procurement and Assignment Service for phy- 
sicians of New York State, and for this he received a citation. He was a 
tireless worker and gave unstintingly of his time to his fellow men. His 
chief interests were for his fellow physicians in the State of New York and 
his passing is a very severe and keenly felt loss. 

Asa L. Lincotn, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. ESMONDE B. SMITH 


Dr. Esmonde Bathgate Smith (Associate, 1921), of Brooklyn, New 
York, died February 2, 1945, at the age of 58. 

Dr. Smith graduated from the Cornell University Medical College in 
1909, and for a great many years had been the Attending Pathologist to 
the Methodist Hospital of Brooklyn. His work was restricted to Pathology 
and Clinical Pathology. He was a member of the New York State Society 
of Pathologists, the Brooklyn Society of Internal Medicine, the Kings 
County Medical Society, the Medical Society of the State of New York, 
and the American Medical Association. 


DR. EUGENE JOHN LUIPPOLD 


Dr. Eugene John Luippold, M.D., F.A.C.P., born in Brooklyn, New 
York, July 22, 1886, for thirty-six years a practising physician in North 
tludson, New Jersey, died at his home in Weehawken, December 16, 1944, 
of melanocarcinoma. 

Dr. Luippold attended Northwestern University and received his medical 
degree from Baltimore Medical College in 1907. After several years of 
general practice he was appointed pathologist at the North Hudson Hospital, 
1919-23, and then became attending physician at the same institution, 
1923-27. Since 1927 he had been attending physician at Christ Hospital, 
Jersey City. He was a past president of the Hudson County Medical So- 
ciety, a member of the Medical Society of New Jersey, a Fellow of the 
\merican Medical Association and the New York Academy of Medicine, 
and had been a Fellow of the American College of Physicians since 1928. 
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Dr. Luippold was a man of quiet demeanor, reserved, unassuming, yet 


possessed of a large knowledge of and interest in medical, hospital, civic and 
community affairs. He was a member of the North Hudson Chamber oi 
Commerce, a director of the First National Bank of Union City, and a 
former president of the Union City Rotary Club. He was exceptionally 
well read, and his talks were frequently interspersed with humorous and 
knowing anecdotes from both classic and modern literature. On a trip t 
Nice in 1937, as a delegate to the Rotary International, he glimpsed th 
gathering war clouds and the jeopardy of world peace. His interest and 
activities in medical spheres were comprehensive and enlightened by travel 
and serious thought. 

In 1910 Dr. Luippold married Anna Buchtenkirk. There are two chil 
dren: a son, Captain Eugene Luippold, serving in the Medical Corps, U. 5 
A., now in France, and a daughter, Helen, wife of Major J. Reed, U.S.M.C 
of East Orange, now stationed at Camp Lejeune, New River, Nort! 
Carolina. 

His death is deeply regretted by all his New Jersey associates. 

Epwarp A. CANNON, M.D., 
North Bergen, New Jersey 


DR. WILLIAM F. CONFAIR 


Dr. William F. Confair, F.A.C.P., of Benton, Pa., died in the Geisinge: 
Hospital, Danville, Pa., on January 14, 1945. Dr. Confair was born it 
Benton on September 22, 1908. He received both his academic and medical! 
training at the University of Pittsburgh, receiving his M.D. degree in 1932 
His interneship was served in St. John’s General Hospital in Pittsburgh. 

He took an active and leading part in medical affairs in his community 
being on the staffs of the Bloomsburg (Pa.) Hospital, the Nanticoke (Pa 
Hospital and the Berwick (Pa.) Hospital. He was at one time President 
of the Columbia County Medical Society, a member of his State Society and 
the American Medical Association. Since 1941 he had been a Fellow of th: 
American College of Physicians. 

He entered the Medical Corps of .the U. S. Army in December, 1940 
as a Captain and was subsequently promoted to Major. While serving i1 
the Aleutians he sustained serious injuries, which led to his being placed o1 
the inactive list late in 1943. His death was the result of complications 
arising out of these injuries. 

We record with deep regret the loss of this able young physician who 
gave so much to the public service. 

THomas M. McMitran, M.D., F.A.C.P., 
Acting Governor for Eastern Pennsylvania 
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DR. FRANCIS JOSEPH DEVER 





Dr. Francis Joseph Dever, F.A.C.P., died December 30, 1944, in Phila- 
delphia, Pa., at the age of 65. For many years Dr. Dever was Internist, 
and since 1935 Internist Emeritus, to St. Luke’s Hospital, Bethlehem, Pa., 
where he practiced his profession for many years. 

He was a member of the Northampton County Medical Society, the 
Medical Society of the State of Pennsylvania, the American Medical Asso- 
ciation, the American Climatological and Clinical Association, the Medical 
Club of Philadelphia and the Medical Club of Bethlehem. He had been a 
lellow of the American College of Physicians since 1925, having been spon- 

red by three men whose names are greatly revered in our organization, 
he late Judson Daland, Alfred Stengel and Lewellys Barker. 

\s the handicaps of Parkinsonism bore down more and more, Dr. Dever 
vas forced to give up the practice of Medicine in 1939. Finally in 1943, 

found it necessary to enter the U. S. Naval Hospital where he died. 

His death brought to an end the career of a kindly and scholarly gentle- 

in, who brought to the practice of Medicine great dignity. 
Tuomas M. McMittan, M.D., F.A.C.P., 
Acting Governor for Eastern Pennsylvania 




















DR. LOGAN CLENDENING ° 






Dr. Logan Clendening, F.A.C.P., Kansas City, Mo., died January 31, 
1945, at his home in Kansas City. Dr. Clendening was born at Kansas City, 
Mo., May 25, 1884. He pursued pre-medical study at the University of 
\lichigan and received his medical training at the University of Kansas 
School of Medicine, M.D., 1907. Thereafter, he took postgraduate work 

Harvard University, University of Edinburgh, Scotland, and the Uni- 
ersity of Vienna, Austria. During the first World War, he served as 
Major in the Medical Corps of the United States Army. 

Dr. Clendening had been Professor of Clinical Medicine at the University 
of Kansas School of Medicine since 1928. He was the author of many 
published articles on medicine and of two textbooks, ‘““Modern Methods of 
ireatment” and the “Human Body.’’ He was most widely known for his 












ndicated articles on popular health subjects. 











DR. FRANK DEVORE GORHAM 


Dr. Frank DeVore Gorham, F.A.C.P., St. Louis, died at the Barnes 
[lospital, November 27, 1944, of carcinoma of the sigmoid; aged 56. 
Dr. Gorham was born at Cloverdale, Ind., in 1888; A.B., 1910, Indiana 
University; M.D., 1912, Washington University School of Medicine, St. 
uis. He served during World War I as captain, M.A.C., in charge of 
Medical Division, Base Hospital 84, France. 
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For many years Dr. Gorham was Instructor in Medicine at Washington 
2 niversity School of Medicine, and a member of the visiting staff of Barnes 

Luke’s and Bethesda General Hospitals. During his earlier career, he 
“ done postgraduate work in Germany, at the New York Post-Graduate 
Medical School and at the Lenox Hill Hospital, New York. He had pub 
lished a number of papers, he was a member of the St. Louis Medical So 
ciety, Missouri State Medical Society, American Gastro-enterological Asso 
ciation and the American Therapeutic Society; he was a Diplomate of thi 
American Board of Internal Medicine; he was a Fellow of the American 
Medical Association and had been a Fellow of the American College of 
Physicians since 1927. 





